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THE ELECTRICAL TOWER AT THE PAN- 
AMERICAN EXPOSITION. 
By Epwarp HALE BRUSH. 


IN the court of the splendid office building in Buffalo 
known as Ellicott Square hangs an oil painting by that 
clever and versatile painter and novelist, F. Hopkinson 
Smith, which depicts the imposing and beautifal elec- 
tric tower, which is to be so conspicuous a feature of 
the Pan-American Exposition to be held at Buffalo 
next summer, This tower will be the most splendid 
centerpiece that ever adorned any exposition. Its 
stately presence will dominate the whole scene and 
emphasize both in the proportions of the tower and in 
its brilliant illumination at night the leading part 
which electricity is to play in this first exposition of 
the twentieth century. 

Less elaborate by reason of the absence of color, but 
perhaps even more impressive in its pure simplicity 
than Mr. Smith's painting, is the model of this tower, a 
photograph of which is reproduced in this number 
of the SUPPLEMENT. This model, made under the 
supervision of the architect of the tower, John 
(ialen Howard, gives a vivid conception of the chaste 
simplicity whieh the design possesses as a whole, asim 
plieity which is combined with exceeding richness in 
carrying out the details of the structure. 

The tower will be athing of beauty by day anda 
marvel of brilliancy by night. Rising to the height of 
875 feet it will be surmounted by a figure symbolical of 
electricity, called the Goddess of Light. It will be 80 
feet square at the base, and in front of it will be a 
Court of Fountains which, attractive as it will be with 
its flowers and ornate surroundings by day, will bein 
creased in beauty a hundred-fold at night when colored 
lights will play uponit and transform the whole vicin 
itv into fairyland. In a niche of the tower facing the 
Court of Fountains is to be a waterfall 30 feet wide aud 
70 feet high. All the way up the vast height of the 
structure will be electric lights,and as the building 
will be illuminated both within and without, and as 
the most ingenious contrivances will be employed to 
produce remarkable effects the resulting appearance 
will be far beyond the power of words to describe. 

There is to be a high class restaurant at a height of 
70 feet extending on either side of this upon the roof 
of the beautifal colonnade, which will thus become a 
beautifal roof garden and promenade which is sure to 
be one of the most popular resorts of the Exposition 
There will also be promenade floors at various heights 
and near the summit a baleony from which after as 
cending to this great height by elevator the tourist can 
obtain a bird's-eye view of the Exposition, the Citv 
of Buffalo, Niagara River and the country surrouni- 
ing, a eweep of vision covering 60 or 70 miles. The 
steel framework for the tower is now being delivered 
and the erection of the structure, which will be an in 
teresting process in building and engineering, has now 
been begun 

As has been stated, the architect of this remarkable 
structure is John Galen Howard, of the famous New 
York firm of Howard, Cauldwell & Morgan. Many 
architects and engineers have been employed in design- 
ing the various sculptural groups or in the engineering 
problems which the work presents. The sculptors on 
groups for the tower are: Philip Martini, ‘* The Torch 
Bearer” and the ‘* Genias of Progress”: A. Weinmann, 
models for the spandrels, *‘ The Four Rivers”; George 
(iray Barnard, models of pylons; Herbert Adams, 
model for brass statue, ** Goddess of Light,” for the top 
of the tower; Ralph Goddard, model of seated figure 
for the tower; Henry Baerer, Louis A. Godebrod, 
Philip Martini, Carle E. Tefft, models of similar figures; 
Charles A. Lopez, two groups, ‘‘Science” and ‘* Art,” 
for the Court of Fountains; Mr Tonetti and Mrs. 
Tonetti, two side fountains, *‘ Birth of Venus” and 
‘** Birth of Athene,” for the Court of Fountains. 

The illamination of this tower will require the use of 
250 tons of insulated copper wire of all sizes.” Expressed 
in lineal measure this means a length of wire but little 
less than 400 miles, 

The Chicago World’s Fair was a ‘“‘ white city.” The 
Pan-American Exposition at Buffalo will be a city 
in many colors, and may fancifally be termed the 
‘** Rainbow City,” for in respect to the brilliant -hues of 
the buildings as well as the fantastic forms of their 
décéorations, it will be a novel departure from tradi- 
tidnal exposition architecture. With such eminent 
men in their respective fields as C. Y. Turner, director 
of color, and Karl: Ritter, director of sculpture, pre- 
siding over the work, it may: confidently be predicted 
that both the coloring of the Exposition buildings and 
the profase seulptural adornments of the buildings 
and the grounds will be carried out in so harmonious 
and artistic a fashion as to produce the most pleasing 
and elevating effects. It is by the use of the composi 
tion called staff that it is possible to obtain these beau 
tiful effects at a cost within the possibilities of an en 
terprise of this kind. The invention of staff was a 
great aid in the creation of Exposition buildings beau- 
tifal to look upon and at the same time costing but a 
fraction of what it would require to erect structures of 
situilar beauty but greater ~permanence of enduring 
stone. It is a material which is not much used, except 
when some big enterprise like the’ Chicago -World’s 
Fair or the Pan-American Exposition is in process of 
construction, and consequently the public in general 
has little knowledge of the: work of making the col 
umns, and panels, and friezes, and capitals, which, 
with the other éxterior covering, also of staff, give the 
buildings their character and form. There is no per 
manent craft which is employed continuously in the 
work of making staff upon -a large scale for the obvi 
ous reason that the call for its use on an extensive 
scale is but occasional. For instance, when the work 
of making staff was begun at Buffalo early this suim- 
mer, a few skilled workmen were first brought there by 
the contractors, and the work requiring the most in- 
telligence and skill, sach as the wodeling of decora 
tions, was done by these men, while green hands were 
obtained to do the simpler work, and a school of in- 
struction was started. As the work progressed, the 
new men became wore skilled, and now as they handle 
the beautiful white material, which is moulded into so 
many fanciful forms, their bare arms and white-suited 
bodies seem to possess an ease and grace and supple- 
ness of movement as if they had been born to the 
trade. 

The work of placing the staff upon the buildings aow 


in process of construction at Buffalo has begun, and 
in the shops where the modeling and moulding is done 
as well as in those under the floors of each large build- 
ing where the casting goes on a scene of a novel char- 
acter is witnessed. More than a thousand men will 
soon be employed upon the grounds in this work 
alone. 

Plaster of Paris and hemp fiber are used in making 
staff. In the case of the decorations the modeler first 
makes a free hand design fixm the general design fur- 
nished by the architect, and from this makes a model 
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VIEWS OF THE PAN-AMERIGAN EXPOSITION, 
THE PARK LAKE. 


THE beautiful lake here illustrated is about half a 
mile in length and is within the grounds of the Pan- 
American Exposition to be held in Buffalo in 1901. The 
scene is in the most picturesque portion of Delaware 
Park, which is considered one of the finest in America. 
The lake is one of a number of fine water features of 
the Exposition, and is to be illuminated in a novel 
way at night by countless electric lights. The wooded 








THE’ PAN-AMERICAN EXPUsITION—THE NORTH BAY. 


in clay. Over the model a shell is built, which is coated 
with sheliac and otherwise treated to make it preserve 
its form. Between the shell and the original model a 
glue, made of the purest gelatine, is poured, which per- 
meates to the remotest crevice, and when this cools a 
mould has been created of remarkable pliability and 
consistency, from which the decoration may be cast. 
Once the mould is made as many casts can be made as 
the plans may call forin the supply of the particular 
architectural member required, for so remarkable in 
its pliability, and at the same time its firmness, is this 
mould that it will hold the plaster in place until it 
dries, and then when re moved retains precisely the im- 
pression of the original model, so that another cast 
may be made from it, and another and another. A 
column or a capital, a cornice or a scroll, even an 
elaborate ram's head or a delicate arabesque may be 
duplicated many times from the same mould. 

Rows upon rows of these seulptured forms are stand- 
ing against the supporting pillars of the Machinery, 
Agriculture, Electricity and other great buildings of 
the Pan-American Exposition now in process of con- 
struction. They are awaiting the finishing touches to 
be given them, and the moment when the wooden 
frame work of the buildings has been so far completed 
that they may be put in the places where they are to 


slopes and shady walks that surround it are restful 
retreats, aud the quiet lake scene is ever picturesque 
and refreshing. The picture is taken from a point 
near the west end of the lake, a few rods northeast of 
where the broad driveway from the main southern en- 
trance crosses a narrow neck in the lake. A macadam 
drive follows the bluff along the north side, at the left, 
and a viaduct over Delaware Avenue connects the 
Meadow Park from the lake section. Upon this por- 
tion of the park many thousands of dollars have been 
expended in improvements. The shrubs and trees in- 
clude many of the rare decorative species and varieties, 
and a profusion of flowers is always to be seen along 
the drives and walks throughout the summer. The 
main buildings of the Exposition are directly north of 
the point from which the view is taken. 

The lake is to be connected by aseries of small catar- 
acts with the grand canal, mirror lakes and lagoons 
that surround the Exposition building. 

THE NORTH BAY. 

The view here shown of the North Bay of Delaware 
Park, which is included‘in the site of the Pan-Awmeri- 
ean Exposition, to be held at Buffalo next year, is 
taken from a point north of the site of the Albright 
Art Gallery. This is destined to be, in view of its mag- 
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THE PAN-AMERICAN EXPOSITION—THE PARK LAKE, 


be objects of adornment and are to excite the admira- 
tion of the millions who will witness the wonders and 
beauties of the Exposition next summer. 

It would take years instead of months to carve from 
stone the myriad forms of dignity and beauty which 
thus cast from plastic material will give to the Pan- 
American Exposition buildings their stately and ornate 
effect. 

Large quantities of packed meats have been sent 
from the Union Stock Yards at Chicago to the Orient, 
for the use of the armies of the Allies: 


nificent surroundings, in the near future, one of the 
most beautiful reaches of water in the country. The 
bridge in the picture, graceful and substantial as it is, 
is to be replaced by a far more imposing and ornate 
structure. The bridge crosses a narrow neck in the 
park lake, and carries the broad and beautiful drive- 
way which leads from the main southern entrance at 
Forest Avenue to the Exposition buildings. On the 
north side of the North Bay will stand the fine sub- 
stantial and permanent building to be erected by the 
State of New York, and which will become, after the 
Exposition, the home of the valuable collection of 
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[ndian, colonial and pioneer relies and library owned 
v the Buffalo Historical Society. Opposite the New 
York State building, on the south side of the bay, will 
.tand the Albright Art Gallery, which is to serve the 
surposes of the Exposition for the Department of Fine 
\rts. This building is the gift of Mr. J. J. Albright, 
ff Buffalo, to his fellow citizens. It is to be strictly 
ireproof, of white marble, in the Ionic style of archi- 
ecture, and will stand on a broad terrace sustained by 

wall of granite blocks. The building will be 250 
et long by about 159 feet wide, and is to be of sucha 
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The magnificent edifice will be 250 feet long by 150 
feet wide, the principal facade looking toward the 
east. The building will stand upon a broad terrace 35 
feet above the level of the park lake, which lies but a 
few rods below and to the eastward. The principal 
approach will be by a beautiful monumental flight of 
steps, the contour of the ground giving opportunity 
for stately embellishment. The terrace walls are to be 
of heavy granite blocks. Statuary, fountains, formal 
floral displays and lawns will complete the ornamenta- 
tion of the terrace. 


EAN EXPOSITION CO. 
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substantial character as to withstand the elements for 
many generations, It will become the publie art gal- 
lery of Buffalo at the close of the Exposition, the 
Buffalo Fine Arts Academy having the custody of the 
property. 

THE ART PALACE. 

The city of Buffalo is soon to have one of the most 
beautiful buildings in the Western world, a public art 
gallery, to cost upward of $350,000. The building is the 
gift of J. J. Albright, a citizen of Buffalo and a liberal 
patron of art, who desires to bestow upon his city a 
structure that will forever vield immeasurable pleasure 
to those who visit it, and become, as well, a center of 
enlture and art. Theonly conditions imposed by the 


EXPOSITION—THE 


ART PALACE. 

The style of architecture chosen is the classic Greek, 
both the eastern and western facades showing rows of 
rich, graceful columns. The style is lonie. A semi- 
circular colonnade forms the central figure of the west 
or Elmwood Avenue front. The building has broad 
wings at the extreme northern and southern ends, 
terminated by porehes which will be reproductions of 
famous architectural works of ancient Greece. The 
highest peak is only 45 feet above ground. The Erech- 
theum of Athens has been a prolifie source of inspira- 
tion for the architects, Messrs. Green & Wicks, of Buffa- 
lo. The portico of the Erechtheum, famous for its 
caryatides, will be one of the works to be thus repro- 
duced. The Ereciitheum was an ancient temple and 
is one of the most interesting of the ruins of the Acro- 
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public-spirited donor were that the city of Buffalo 
should furnish a site, and that the Fine Arts Academy of 
Buffalo, which is made the eustodian of the property, 
should raise a maintenance fund of $100,000. The city 
promptly deeded the site requested, which is just 
Within the limits of Delaware Park, overlooking the 
Deautifal park lake. The Fine Arts Academy has com- 
plied with the terms of the gift as they applied to the 
maintenance fund, and the building will be hurried to 
completion as rapidly as conditions will permit. The 
building will be used as the Art Palace of the Pan- 
Awerican Exposition, and thereafter become the perma- 
heut home of Buffalo’s art collections. 











—NEW YORK STATE BUILDING. 


polis at Athens. It was rebuilt after the Persian 
invasion, about 400 B. C. 

Entering the building by way of the main approach 
one comes first to the hall of statuary, in the middle of 
the building, which is 71 by 100 feet. Directly west of 
this is the Hemicyele, a large semi-circular room with 
tiers of seats and a rostrum, where lectures may be 
given before audiences of several hundred people. 
North of Statuary Hall wiil be a gallery 35 by 58 feet. 
On either side of the corridor leading to this gallery are 
library and board rooms. Beyond, in the extreme 
north wing, will be seven studio rooms, connected Dy a 
long corridor. In the western part of the building are 
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two ante-rooms and four large galleries. In the large, 
light basement will be numerous other rooms for al\ 
sorts of uses in connection with the proper manage- 
ment of the building, such as bicycle and cloak rooms, 
lavatories, janitor’s quarters, electric lighting and heat- 
ing, packing and storage. The building will be strictly 
fire-proof, the materials being white marble, steel 
beams, brick, cement and stone. The structure will 
require 25,000 cubic feet of marble. All materials will 
be of the best, ¢ » that an enduring edifice may remain 
when present generations shall have vanished. 
NEW YORK STATE BUILDING. 

The New York State Building at the Pan-American 
Exposition, to be held at Buffalo in 1901, is to be an 
edifice of substantial and enduring character. The 
architect is Mr. George Cary, of Buffalo. He has 
chosen for his guidance in the work a Greek temple of 
the Doric order, adapting his plans to the purposes for 
which the building is intended. The site chosen is on 
high ground near Elmwood Avenue, overlooking the 
North Bay of the lake in Delaware Park and near 
the principal entrance to the Exposition grounds by 
street cars. The location is not only thus convenient 
to the electric cars, but one that is fortunate and 
beautiful as well from every standpoint, so that 
the building will add to the beauty of this popular 
pleasure ground. Immediately in front and across 
the park bay the Albright Art Gallery will stand as 
a companion piece in the park picture. The building 
will be used during the Exposition as New York State 
headquarters, and will contain certain of the State ex- 
hibits. 

After the Exposition it will become the permanent 
home of the Buffalo Historical Society, whose large 
collection of pioneer and other historical relies will be 
placed therein. The floor area will be three times that 
now used by the Historical Society in the building of 
the Buffalo Pablie Library. 

The dimensions of the building are 130 by 82 feet, the 
north front to be 20 feet less than the south. The 
height is 43 feet on the north and 40 feet on the south 
walls. The height of the basewent is 12 feet, and the 
second floor walls reach to the roof, making the ceiling 
18 feet high. In the basement are janitor’s quarters 
and bicyele rooms (which may be entered at grade from 
Elmwood Avenue), boiler and coal rooms, storage 
rooms, ete. A dining room, containing 1,906 square 
feet, faces the park to the south and opens on the north. 
On the ground floor is also one of the museum rooms, 
which communieates with the floor above by a grand 
staircase. Over 10,000 square feet of floor space is pro- 
vided for museum purposes. There is also an Assem- 
bly Hall with seats for 300 persons, and a Library 37 by 
6 feet. Officers, cloak and other rooms make the 
total floor area 31,803 feet. Fire-proof materials will be 
used throughout in the construction of the building. 
The exterior will be stone. There will be no wood ex- 
cept the mahogany doors on the first and second floors 
and birch in the basement. Ali the door casings, in- 


side column covering and cornices, are of plaster. All 
bases are warble and cement. The floors are marble, 
concrete, granite and wood blocks laid in asphalt. The 


stairways are of marble and iron. The view of the bay 
and lake and of the park, which will be seen from the 
broad columnated portico on the south side of the 
building, will be of the most beautiful character. 


AUSTRALIAN IRRIGATION FARMS. 


SoME irrigation experiments of a remarkable charac- 
ter are at present being conducted in New South 
Wales. Asis generally known, there is an immense 
inland region, used exclusively for pastoral purposes, 
embracing ar area of several thousand square wiles, 
and graphieally deseribed as a waterless country, the 
rainfall being slight, and the water supply extremely 
precarious. Yet it was not until within the last few 
years that it was definitely shown that abundance of 
water could be obtained, not only from the cretace- 
ous formation, but also from other rocks under- 
lving the soil in this part of the colony. Artesian bor 
iug in New South Wales commenced in 1879, in which 
vear operations were begun at Kallara, a station lying 
between Bourke and Wileannia. The supply was 
tapped at a depth of 140 feet, and the effluent water 
rose to a height of 26 feet. In 1884 the colonial De- 
partment of Mines put down its first bore in search of 
water, a small supply of which was reached at 89 feet. 
Since then much work has been done, both by the 
Giovernwent and by private enterprise. On November 
30, 1899, there were 73 completed Government bores, 
while 12 were in progress, and contracts had been let 
for others. Of those completed, there are 48 flowing, 
yielding a supply of approximately 29,000,000 gallons 
per diem, and 16 from which a supply of 750,000 gallons 
per diem can be pumped ; butin the remaining 8 bores 
the search for water suitable for drinking purposes has 
been unsuccessful. The deepest bore sunk in the 
colony is that at Dolgelly, on the road from Moree to 
Boggabilla, which is down 4.086 feet, yielding a flow of 
745.200 gallons per diem. The next in depth is the 
Baneanya bore on the Silverton-Cobham road, being 
3.615 feet deep. The largest flow has been obtained at 
the Toolora bore, on the road from Walgett to Coon- 
atuble, which yields approximately 3,000,000 gallons per 
diem. The water from the Government bores, over and 
above that required for traveling stock and domestic 
use, is being used for irrigation purposes, and much 
has already been accomplished in this direction. At 
the Pera bore, 8 miles from Bourke, on the Wanaaring 
road, an area of 68°4 acres has been reserved for an ex- 
perimental farm. The remainder of the land has been 
cut up into 20-acre blocks, all of which have been let 
under the homestead selection provisions of the Crown 
Lands Act of 1895. 

Should future results realize the anticipations formed 
by those who have carefully studied the question, it is 
possible that the vast expanse of treeless, waterless 
country, at present given up to sheep, and which is a 
souree of heavy loss to pastoralists during prolonged 
periods of drought, may become studded with richly 
fertile spots. 

The system of soil aération now adopted is said to 
have proved successful in every respect, and where, 
only a few years ago, there was nothing but dry, burnt- 
up country, ay now be found beautiful gardens, filled 
with the choicest flowers, growing in luxuriant profa- 
sion, and orchards filled with healthy trees giving the 
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rich promise of future abundant crops. But there 
have been varving results on the irrigation farms. 
Several have been successful, and others only partially 
so. This, however, has been occasioned largely by the 
character of the tenants. Those possessing real agri 
eultural experience and willing to turn it to the best 
account, have found irrigation farming a remunerative 
enterprise.—Journal of the Society of Arts 


TRANSMITTER USING THE SINE WAVE 
FOR CABLE ‘TELEGRAPHY.* 
By ALBERT C. CrenoRE, Ph. D, and GEORGE O 
Squier, Ph. D. 


THIS paper describes a method of utilizing the sine 
wave of electromotive force for cable signaling, and a 
yractical cable transmitter employing these principles 


The employment of a sine wave electromotive force 
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Fig. 1.—Letters A, B, and C. Battery form of electromotive force wave. 


makes available the ordinary methods of measurement 
such as are used on power transmission lines, and 
some results are given of such measurements upon sub 
marine cables. 

The present method of operating long cables emplovs 
a primary battery as the source of power, and a siphon 
recorder to record the signals. In this system a dot is 
transmitted by a positive current obtained by con- 
necting one pole of the battery to the cable and the 
other to the earth, and a dash by a negative current 
connecting the opposite pole to the cable, the time re 
quired for a dot and a dash being the same 

Several letters of the alphabet require two or more 
consecutive signals in the same direction, and in order 
to separate these successive signals at the receiver it is 
usual to connect the cable to earth during the latter 
portion of each individual signal. The electromotive 
force ewployed in transmitting the letters A, Band C 
is shown in Fig. 1, where it is seen that the cable is 
directly counected to earth during one-fourth of each 
signal. This represents the form of electromotive force 
as furnished by the battery and transmitter, and if no 
condensers were used would be the form of wave ap 
plied to the cable; but it is usual to employ condensers 
at each end of the cable whether working simplex or 
duplex, and these condensers greatly modify the shape 
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end of the cable. In the sine wave system instead of nating tapeon a local siphon recorder which will_record 
the square topped form shown in Fig. J each signal a smooth sine wave when the brushes are in proper ad- 
consists of a single sinus or semi-wave of alternating justment. This setting should be made when using 
current, as represented in Fig. 2 the actual cable, not with a local circuit, since the 
The diagram, Fig. 3, represents a method of produc- phase of the current is different on different circuits, 
ing the required combinations of signals by means of a = aceording to their electrical properties. 
dynamoalternator. The armature rotates continuously, The three-hole tape is prepared on a _ perforator 
and a wheel, W, geared to the alternator shaft, feeds which differs from the ordinary form only in the ar- 
the paper tape, 7, in synchronism with the electro- rangement of the punches. The operator can detect 
motive force generated, so that one semi-wave of elec no difference between its action and that of the ordi- 
tromotive force is generated during the time that the narv perforator. With a slight change the ordinary 
tape is advancing a distance equal to the distance be- perforator can be adapted so as to prepare the three- 
tween the centers of two consecutive feed holes. The hole tape. 
transmitting tape is similar to the ordinary tape, hav One peculiarity met in designing a dynamo alternator 
ing a row of perforations on one side of the feed holes for working long cables is the low frequeney required, 
to transmit dots, and on the other side for dashes. which for an Atlantic eable is as low as three or four 
Brushes are employed for making contact through per second, while the ordinary frequencies of alter- 
these perforations, and by making the holes a propef nators for lighting and power cireuits vary from 25 to 
size the duration of contact can be made equaitothe 150 per second. A means of increasing the frequency 


Fig. 2.—Letters A, B, and C. Sine wave electromotive force. 





is to increase the number of poles of the machine, but 
if the object is to decrease the frequency in this way 
the number of poles cannot be less than two. One 
revolution of an armature in a two pole field gives a 
complete cycle of electromotive force which limits the 
speed of the armature to three or four revolutions per 
second. 

In the armatures designed, the reactance even at 
these low frequencies rather than the resistance, is the 
eontrolling factor in determining the short-cireuit cur- 
rent, and is so great that the armatures may be short- 
circuited at any time. The inductance of the whole 
armature is four times that of the balf armature, asthe 


whole or any portion of the semi-cycle desired. The 
two brushes for transmitting the signals are on the 
same line transversely across the tape, and each brush 
ix connected to one terminal of the armature winding 
through a divided ring, A, which causes pulsations of 
electromotive force to be supplied to the trausmitter 
brushes, P and Q, consisting of successive semi-sinuses 
in the same direction. A continuous ring, B, is also 
supplied, which conneets the middle of the armature 
winding to line. The contact, S, upon which the three 
brushes, P Q, and R bear, is counected to the earth or 
return. Thus it appears that whenever contact is 
established on the dot side of the tape between P and 
Sa positive sinus is transmitted to line, and contact two halves are identical, and the mutual induction be- 
between @ and S on the dash side sends a negative tween the halves is equal to the self-induction of one 
sinus, half. Since the electromotive foree generated by the 
The arrangement just described transmits the proper whole armature is twice that of the balf armature, it 
combinations of signals, but does not provide for dis- results that the short-circuit eurrent of the whole arm- 
charging the cable between letters and words; for ature is only half that of the half armature. 
without the brash, R, the two brushes, P and Q, would An armature was constructed shuttle wound and 
completely insulate the line from the earth at the ends gave aform of wave differing greatly from the sine 
of letters and words. ‘This earth connection is pro- wave, the electromotive force being shown in Fig. 5 as 
vided between letters and words by adding to the tape determined photographically by an _ oscillograph. 
a third row of holes and supplying the third brush, R, Drum-wound armatures were wade which give very 
which connects the line directly to earth whenever a accurate sine Waves, as shown by oscillograph records. 
perforation oecurs. A sample of the transmitting tape As will be presently explained, experiment showed a 











: Fig. 4.—Sample of transmitting tape, showing letters 
Line A, B, C, D, E. and F. (1) is the dot row, (2) the 
feeding row, (3) the dash row, and (4) the space row 

for earthing the cable betweeu letters and words, 














Fig. 5.—Oseillograph record of alternating electromotive force 
obtained from a shuttle wound armature in a two-pole field. 
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Fia. 3.—Diagram of cable alternator and transwitter. Fig. 6.—Cable alternator, transmitter, and perforator 


of the electromotive force, which is applied to the cable 
itself, as will be shown later 

It is important in designing a sine wave transmitter 
to wake an instrament which transmits to the cable 
the same combinations of impulses as those at present 
employed in cable signaling, so that as far as the re 
ceiving station ts concerned there is no change what 
ever required either in instruments or technical staff 
The difference between the ordinary and the sine wave 
methoa is in the shape of the electromotive force em 
ployed for each individual signal at the transmitting 

* Abstract of a paper presented at the seventeenth general meeting of the 


American Institute of Electrical Engineers, Philadelphia, May 18, 1900. 
From the Transactions of the American Institute of Electrical Engineers, 


superiority in favor of the sine wave form. Fig. 6 


is shown in Fig. 4, where the letters A. B and C are ) 
shows a practical sine wave cable transmitter and gen- 


represented. Evidently to send a simpie alternating 
current to line with this transmitter it isonly necessary erator. : 
to perforate dots and dashes snecessively, but the The eable upon which these preliminary experiments 
brushes must be so placed that contact through the were conducted is known as the ‘Coney Island 
perforations shall take place at the instants when the cable, belonging to the Commercial Cable Company. 
current is approximately zero, as will be more fully ex- and-extends from New York City. U. 8. A., to Canso, 
plained later; otherwise there will be a disturbance Nova Scotia, having a length of 880 knots. 
which distorts the form of wave from its true sine Since the speed of signaling or the number of letters 
form. per minute which ean be transmitted and received by 
To adjust the brushes easily they are mounted upon a given set of instruments on a submarine cable de- 
the same carriage which is adjastable along the tape pends upon the magnitude of the électromotive force 
by means of a micrometer serew. This adjustment as well as upon the shape of the wave, it is important 
may be made by receiving the current from an alter- tonote the differences between the physical phenomena 
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which take place in the sine wave and battery methods. 
The speed is not proportional to the voltage by either 
nethod, but the increment becomes less and less as the 
pressure is increased, until it may be necessary to 
iouble the voltage to gain a few letters per minute. 
Chere is a practical limit to the voltage with any par- 
nieular cable which it is not profitable to exceed, since 
he gain in speed is so slight. The limit of voltage 
vhich it is profitable to employ is uot the same for the 
ine wave as for the battery method. To obtain the best 
peed with either system it should be worked at this 
maximum voltage point, which limit can only be de 
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The true definition of equivalent voltage from this 
standpoint would then be such pressures as would 
equally strain the insulating material of which the 
cable is constructed. 

The breaking strain of an insulating material not 
sniy depends upon the pressure to which it is sub- 
jected, but upon the time during which that pressure 
is applied, It is well known that the dielectric of a 
condenser may break down in time under the same 
voltage which it has withstood for a considerable time. 
The maximum pressure therefore if only of brief dura- 
tion should be allowed to be higher than a pressure 
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-(1) sine wave and (2) battery wave having the same maxi- 


mum ; (3) fundamental term or effective component of battery 


wave 2. 


termined by experiment. Before such a limit is reached, 
however, there are often other causes which prevent 
the best voltage from being employed. If a fault de- 
velops, a high potential at that point might effeet the 
complete interruption of the cable. When the fault is 
discovered, it is customory to reduce the voltage to 
prevent entire interruption. There is at present such 
a fear of employing high voltage on submarine cables 
that a limit is set to the pressure at which cables may 
be operated, and this limit, for most of the cables of 
the world, is little more than 50 volts. Modern cables 
ire subjected to a pressure of 5,000 volts alternating 
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which is continuous to cause the same breaking down 
strain in the dielectric. With a battery applied sud 
denly toa cable without condensers the whole pressure 
is upon the cable during the entire length of a signal, 
whereas with the sine wave method the maximum 
voltage is applied but asingle instant and caunot be 
applied longer if desired. 

If air were the insulating material of a submarine 
eable it is known that the breaking strain is measured 
by the waximuin voltage to which it is subjected, and 
is independent of the time during which this pressure 
isapplied. When gutta percha or rubber are the ma- 
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Fic. 8.—Forws of electromotive foree obtained by connecting the various 
alternator brushes. 


While in the cable tanks for a period often as great as 
half an hour. Thus the voltage at which the cable is 
tested is 100 times as great as that actually employed 
In signaling. The insulating material of an uninjured 
cable will withstand as high pressures as will ever be 
desired in signaling, but no factory test can guarantee 
the cable from mechanical injury after it is laid 

Siuee the voltage is limited upon a cable, it is €.1- 
dent that the system which can furnish the higher 
Speed at the same pressure has the advantage, or that 
System which can furnish a given working speed with 
the lowest voltage is safest to employ. 





terials used for insulation this time element should be 
considered. The effect, however, would vary for each 
particular compound, and can only be determined by 
careful tests. 

Equivalent voltages are, therefore, considered to be 
employed by the two systems when the same maximum 
potential difference between the core of the cable and 
the earth is attained at some time during each signal. 

The fact that condensers are employed between the 
transmitter and the cable so modifies the pressure ap- 
plied to the cable itself that the voltage and the 
methods of measurement are entirely different in the 
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two systems. When a sine wave is employed, the 
pressure may be read directly from an electrostatic 
voltmeter between the end of the cable itself and the 
earth. Because they are sine waves the voltmeter 
reading multiplied by the square root of two or 1°414 
gives the maximum value or top point of the voltage 
wave, If the maximum voltage on the cable is to be 
50, then the voltmeter between the cable and earth 
should read 50/ 4/2 = 35°4. 

As has been pointed out above, it requires a greater 
voltage than this applied between the apex of the 
bridge and the earth to produce the required pressure 
upon the cable because of the drop due to the imped- 
ance of the condenser. The apex voltage, therefore, 
depends upon the capacity of the condenser and the 
frequency. 

When a battery is employed, the open circuit pres- 
sure of the battery is measured. If there is no con- 
denser, then the cable is subjected to approximately 
the full battery pressure, which remains continuously 
applied as long as the battery is connected. There isa 
slight fall of potential through the battery, which in 
ordinary practice may be neglected, since the battery 
resistance is swall compared with the impedance of the 
eable. When a condenser is used and the battery is 
suddenly applied to the apex of the bridge, the whole 
battery pressure, except the small loss already referred 
to in the battery, is applied between the cable itself 
and the earth, since there is at the first instant no 
counter electromotive force in the condenser to reduce 
the cable pressure, the condenser being originally in 
the neutral state with no charge, and, therefore, no 
counter electromotive force. In time, however, the 
condenser acquires a charge, and with it a counter 
electromotive force which increases from zero at the 
first instant to a value which finally prevents all current 
flow in the cable. The pressure upon the cable, there- 
fore, begins at the battery pressure and rapidly dimin- 
ishes with time until it has practically vanished in a 
fraction of a second. In either case whether condens- 
ers are employed or not, the maximum pressure to 
which the cable itself is subjected is approximately 
equal to the battery voltage. The difference is that 
with coudensers this pressure is momentary, while with- 





(3) Electromotive force in circuit (P) when commutator brushes are situ- 
ated so as to reverse the circuit at time of zero electromotive furce; 
that is, at the normal point of commutation for no sparking, 

(4) Electromotive force in circuit (Q) under same conditions, 





IP. Electromotive force in cireuit (P) when commutator brushes are moved 
one-quarter of a revolution from the normal position 
Q. Electromotive force in circuit (Q> under same conditions, 





P. Electromotive force in circuit (P) when commutator brushes are moved 
one-eighth of a revolution from the normal point of commutation, 
Q. Electromotive force in circuit (Q) under same conditions. 


out them it iscontinuous. The phenomena with a sine 
wave anda battery wave depend entirely upon the 
wanner in whieh the electromotive force is applied. 
When applied suddenly as with a battery the con- 
denser has not had time to acquire a charge or counter- 
electromotive force before the maximum pressure is 
reached. With asine wave beginning at zero and in- 
creasing gradually to a maximum, the condenser 
acquires a charge before the waximum point is 
attained, and, therefore, the apex pressure must ex- 
ceed the cable pressure. The rule for obtaining 
equivalent voltage in the two methods may then be 
stated by the answer to the following question: 
‘**What sine wave electromotive force steadily applied 
to the sending end of a cable, as measured by a pro- 
perly calibrated electrostatic voltmeter inserted be- 
tween the sending end of the eable and earth, produces 
the same maximum electromotive force in each wave 
as the waximum electromotive force applied to the 
cable by an earth connected battery, either directly as 
in ordinary simplex working without sending condens- 
ers: or to the apex of the bridge, and, therefore, 
through condensers, as in duplex working?” 

The answer is that the virtual alternating pressure or 
sine wave electrostatic voltmeter reading, which is 70°7 
per cent. of the full battery voltaze, produces the same 
maximum pressure in each alternation or wave as the 
battery. For example, a sine wave which produces an 
electrostatic voltmeter reading of 35°4 volts between 
the eable and earth is equivalent to a battery of 50 volts 
whether applied to the cable directly or through con 

ensers, 

It is a natural step in the development and use of 
the sine wave of electromotive force for cable signaling 
to employ ordinary alternating current apparatus, 
among which the closed circuit alternating current 
transformer occupies a conspicuous place. It was not 
until after a transformer had been obtained, witha 
view of using it in transmitting messages, that the 
good results obtained with transfortuers in England by 
Mr. Dearlove came to our notice. The transformer 
used was a commercial one, specially wound with five 
separate coils, designed to operate on 1,000, 500, 500, 50, 
and 50 volts respectively. 

In using the transformer for signaling, the alternator 
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is connected directly to the primary, while the second- 
ary, whieh may be considered as the source of the 
transmitting electromotive foree, is connected directly 
between the apex of the bridge and earth. This gives 
a permanent low resistance connection between the 
eable and the earth and dispenses with any form of 
earthing device. The general effect of the transformer 
is to give a natural curb to the impulses transmitted 
through it, since a single positive sinus in the primary 
circuit produces both a negative and a positive sinus in 
the secondary circuit whose values depend upon the 
induetance and the frequency. With an adjustable 
inductance, the general characteristics of the received 
record ean be changed materially and at will, so that 
the “s” or “h” may either rise from the zero line, de- 
scend toward it, or remain approximately horizontal. 

To determine whether the magnitude of the current 

eceived through the Atlantie eable is sufficient to 
operate a receiving transformer, messages were sent 
from Canso and received in Waterville. The regular 
duplex arrangement was retained, and the primary of 
the transformer inserted where the siphon recorder 
ordinarily is, the condenser in series with the recorder 
being removed, The particular winding of the trans 
forwer then available was not suitable for obtaining 
the best results over the cable, but records were ob- 
tained whieh could be read, and the above is cited as 
showing that there need be no hesitation in employing 
transformers as far as the magnitude of the currents is 
coneerned., 

‘The substitution of comparatively inexpensive trans- 
formers for the condensers now required in duplex 
working would be an advantage from many stand- 
points. in the future development of cable telegraphy, 
both the transformer and the condenser will probably 
play an important part 

The real test of cable apparatus is its efficieney for 
coutinuous work in the hands of average cable opera 
tors, and in the development of the details of the trans- 
wmitter its use in actual traffic on the Atlantic cable for 
several days at a time has been of great value 

Oue of the radical features of the transmitter shown 
is the employment of small steel brushes, making con 
tact through the perforations in the tape with a plati- 
num eylinder having a corrugated surface. The pres- 
eut automatic transmitters of the Wheatstone type, 
make the electrical contacts ata point away from the 
transmitting tape by means of asystem of levers. In 
using the alternating current always interrupted at 
the zero point there is not the same objection to the use 
of brushes due to sparking which is the case when a 
direet current is suddenly broken ata high voltage 
Any system of levers is impossible for very high speed 
telegraphy, and the elements of a transmitter could 
hardly be more simple and direct acting than making 
contact through the tape with some form of brushes. 
It is evident that either form of transmitter may be 
used with the cable alternator, but the brush form as 
now perfeeted is preferred 

The ,sine wave transmitter removes the necessity of 
any form of battery power for a cable station. The 
same armature furnishes the power for hand transmis- 
sion as well as automatic, and the same convenience in 
switching from one to the other is maintained as at 
present. The present tendency in telegraphic engineer 
ing is to remove all forms of primary batteries as a 
source of power, and the sine wave alternator combines 
this advantage with the most efficient form of wave for 
signaling. 


{Continued from SurrLemMeEnt, No. 1282, page 20558 
AMERICAN ENGINEERING COMPETITION, 
Ill. THE HEAVY [RON AND STEEL TRADE. 


| This series of articles on American Industries was 
written by an expert of The London Times, who made 
an extensive trip through this country in order to pre- 
pare the articles, the first of the series being published 
in the SUPPLEMENT of July 21. | 
THE Americans have determined to keep their home 
market for iron and steel, as for other things, in their 
own hands, and for that purpose have imposed the 
prohibitive duty of $4 (16s. 6d.) a ton on foreign pig 
iron, $7.84 (EL 12s. 3d.) on steel rails, and $153.44 on steel 
ship plates. These duties alone are sufficient to explain 
the falling off in our exports of iron and steel to 
America, although they can hardly be made to account 
fully for the faet that we, who not long ago considered 
ourselves the natural producers of iron and steel for 
the rest of the world, should have imported into Great 
Britain £6,000,000 worth more iron and steel during 
ISS than the Americans imported. On further refer- 
ce to the records of the trade between the two coun- 
es for that vear it will be found that we sent to the 
United States £1,744,535 worth of goods that might be 
‘luded under the heading “iron and steel wanufac- 
d or unmanufacture On the other hand, the 
nericans sent to us £3,723,910 worth of goods of the 
lescription 


So mueh for competition in our home market; but it 

iteresting to glance at the conditions which 

those foreign countries that have been 

‘ r ir best customers in the past Before doing 
’ »wever, | will remind the reader, even at the 

sk epelition, that any competition we may have 
x ed up to now is as nothing compared to that 
‘ vill come with the slackening of home demand 
\merica. The very large additions to factories and 


ints in that country during the last vear or two have 
been caused by the phenomenal growth of its home de- 
mand. When once that slackens all these powerful 
engines of industrial warfare will be turned on to mar 
kets formerly our own, and will be directed by a peo- 
ple more intelligent, and incomparably more energetic, 
tian any we have yet had to meet during the whole 
period of our industrial existence. The records of ex- 
ports from the United Kingdom and United States re- 
spectively show that the competition in pig iron is not 
very strong yet; indeed, it is remarkable that there 
should be any competition at all for an article worth, 
at the period under review, not much more than £2a 
tou, and which has to be carried three to four thousand 
iiles. ‘The conditions governing the shipment of pig 
irou are, however, altogether unusual, and in the future 
may become of importance. That shipped from the 
United States is almost entirely from the Southern 
district, of which Birmingham, Alabama, is the princi 
pal center. ‘This town is some distance from any port, 
the rates averaging about $1 per ton to Mobile, on the 








Gulf of Mexico, 270 miles distant, or to Pensacola, 258 
miles; while to New Orleans it is $1.65, to Brunswick 
and Savannah, $1.75, or to Norfolk, in Virginia, $2.25 
the latter being the nearest port to the European mar- 
ket. The Southern export trade is, as was stated two 
years ago by Mr. Archibaid P. Head, “ fitful, and can- 
not be said to have found its true level yet.” 

The product of this district has hitherto been foundry 
and forge iron, but at the end of November last prac- 
tically the first cast of steel was wade. What this may 
develop into it is difficult to say, but, if the South can 
take the same place in steel that it has in pig iron, then 
there will be still stronger competition for existing in 
terests, and the steelmakers of the United Kingdom 
will not eseape. 

It is not only from Alabama, however, that we may 
expect to find pig iron in markets we have hitherto 
held. For instance, the Tonawanda Iron and Steel 
Company have extensive works at Buffalo, where large 
quantities of foundry pig iron are turned out for the 
general market. There are two furnaces, and they 
average about 425 tons a day, which is a good deal 
above the British rate of product for foundry iron. 
The arrangements here are very complete, both for the 
handling of material aud for the manufacture of iron. 
Ore is brought from the Lake Superior mines right to 
the Niagara River, upon which the works are situated, 
the average arrival during the season being one ship a 
day. Here, as elsewhere, home demand at present 
monopolizes supply ; but a good deal of Tonawanda 
iron has been shipped abroad, notably to Australia, by 
Messrs. Rogers, Brown & Co., of New York, who con- 
trol the product. Very cheap water carriage is secured 
from Buffalo to New York by the Erie Canal and Hud 
son River, the rate being about 3s. per ton, as com- 
pared to 9s. 6d. by raiil. In this way we have the note 
worthy fact of ore being brought from the head of 
Lake Superior, traveling not very far from two thou- 
sand miles without land carriage before it gets to the 
ocean port, having been converted into pig iron on the 
way by the Tonawanda furnaces, and being then car 
ried half round the world to compete with our own 
product in one of our own colonies. Those interested 
inthe American venture are sanguine that a large 
part of the iron trade, not only of Australia, but of 
many other parts of the world, can be secured in this 
way, and they are confident that in normal times 
American iron will beat the British product in price. 
In support of this they point out that, as a rule, low 
freight can be secured from American ports owing to 
ships going out in ballast. The rate might be as low 
as 10s, per ton, though the trade would stand a rate of 
16s. per ton. 

It would be interesting to give an account of the 
Tonawanda works, describing the various appliances 
for handling material, ete. I propose, however, to 
deal with this branch of the subject in connection with 
the still more important iron and steel works of the 
Pittsburg district, and do not wish to go over the 
same ground twice. It must suffice to say, therefore, 
that the plant is of the best description; in fact, the 
works are more like a good modern steel plant than an 
establishment intended simply for the production of 
foundry pig. 

It is not anticipated by Americans generally that a 
large and constant foreign trade will be done in pig 
iron, but rather in iron aad steel in its more manufac- 
tured form. Still, the moral for us of the Tonawanda 
furnaces is none the less true. They teach that it is 
only by liberal if judicious expenditure of capital in 
maintaining plant in most efficient condition, and by 
studying the special needs of purchasers, that we can 
keep our hold on any trade. In spite of distance and 
in spite of ancient prestige we shall be beaten unless 
some of us wake up to the fact that obsolete appli- 
ances, old, slow methods, and the old carelessness of 
customers’ needs must give place to something more 
businesslike and more intelligent. 

Our exports of pig and puddled iron were actually 
less in 1898 than they were 14 years previously, in 1884, 
the latter year representing alwost high-water mark in 
this field. The fact, however, still remains true that 
the British exports of pig iron far exceed those of the 
United States. In 1898 we sent abroad in all £2,739,093 
worth of pig iron to all countries, including British 
possessions, while the United States only exported pig 
iron to the value of £568,747. It may be added for the 
sake of comparison that Germany in 1897 exported 
£249,500 worth of pig iron, but this was rather a bad 
year, the maximum figure of £402,450 being reached in 
L804 

It will be seen that we have still a long lead in the 
somewhat lean export trade of pig iron. It would be 
a more satisfactory business were it uot for the 
thought that so much of this iron goes abroad simply 
to be made into machinery to compete with our own 
products of the same description, Still, we should be 
glad to do any trade that brings a profit. 

Turning from raw iron to the manufactures thereof 
one finds that our exports of iron—bar, angle, bolt and 
rod-—-have fallen off nearly £100,000,000 since 1884, or 
almost 100 per cent., a fact to be attributed to some ex- 
tent to the increase in the use of steel. Reference to 
\merican figures, however, shows that the exports of 
bar iron from the United States have steadily increased 
during the last ten years, and in 1898 were between 
three and four hundred per cent. more than in 1889. 
The totals cannot be compared with the correspond- 
ing English figures owing to the difference in classifica- 
tion. 

During the last ten years our export of rails has 
fallen off. In 1889 we supplied to other countries 
£3,500,000 worth, although this was a decline from the 
early eighties, when our total of rail exports rose to 
over £5,000,000 worth ; and this again from the figures 
of the early seventies, when we sent abroad yearly 
£10,000,000 worth of * railroad iron,” of which probably 
£8,000,000 was represented by rails, for the different 
items were not separated in the statistical account of 
those early days. From these heroic figures of our 
prime we dropped in the year 1898 to somewhat over 
£2,.000.000 worth of rails (£2,173,665), or just upon 
£3.000,000 worth for railroad iron of all sorts. This is 
over £1,000,000 less than the vears 1866 to 1868. over 
£4,000,000 less than the year 1869, over £5,000,000 less 
than 1870 and 1871, and over £7,000,000 less than the 
werage for 1872 to 1874. Indeed, the only time the 
1898 total for railroad iron was not exceeded durin: 
the period 1866-1891 was in 1879, and then the differ- 
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ence was but small. In 1892 a period of extreme de- 
pression arose. For long past the splendid totals of 
the seventies have remained unapproached. 

While British exports of rails have been declining 
those of the United States have been advancing from 
modest beginnings, as becawe a young industry, until 
now they bave quite a respectable importance. Ten 
years ago the shipwents of American rails to foreign 
countries were one-seventy-fourth of our own exports 
in value. In 1898 they had advanced to about one-half. 
This gain upon us has been chiefly within the last four 
years, during which period the value of American rail 
exports has increased sixteen fold. But, though the 
Awerican makers have been gradually wresting some 
of our markets from us, we still hold a lead in the 
trade. 

What British makers should now ask themselves is, 
‘* How long is this lead likely to remain?” For it will 
be no good putting the question when the trade has 
gone. Having already given figures as to exports, | 
will quote those relating to total production. In 1898 
there were produced in all 772,035 tons of rails in 
the United Kingdom, the American mills in the cor- 
responding vear turning out 1,981,211 tons, or over two 
and a half times as much. Since 1898, even during the 
last few months, the facilities for production in 
America have been very largely increased, and yet 
makers are at their wits’ end to execute orders for the 
home trade. ‘The slackening of this demand wil! bring 
the crucial test between the rail makers of the two 
countries, and we shall see which is the fittest to sur- 
vive. At the present moment we are going on very 
merrily, with trade enough for all at high prices. 

In another important branch of the heavy manu- 
factured iron trade—nawely, sheets and plates—we do 
not appear to be going back so much in regard to ex- 
ports, though our best vears are of the past and donot 
seem likely to return. Taking together all sheets and 
plates, including galvanized plates and terne plates, 
and adding to these hoop iron, so as to harmonize classi- 
fications, we have a total of exports of about six and a 
half millions sterling for 1893. This does not compare 
favorably with the totals of about 10,000,000 of the late 
eighties and early nineties ; but the bulk of these was 
made up by tinplates, of which we still export large 
quantities, though there was a big drop in the latter 
commodities in 1892, due to the fiscal arrangements of 
the Americans, over which we have no control. It 
should be noted that, while in 1889 we sent over 
£6,000,000 worth of “iron, wrought and unwrought, ” 
to the United States, in 1898 we sent only £1,250,000 
worth. On the other hand, we took from them in 1889 
about £500,000 worth of iron and steel—of which a large 
part was due to sewing machines; in 1898 the figure 
had grown to about £3,750,000, including £2,000,000 
worth of machinery. 

Whatever may be the explanation of these figures, 
or whatever consolation may be drawn by economists 
from this swelling of our imports, the fact remains that 
our @xports of iron and steel to America have failen, 
during ten years, from a large to an extremely small 
total, while on the other hand the United States are 
not only successfully competing with us in foreign mar- 
kets but are, to some extent, beating us at home. The 
ordinary and inevitable fluctuations in trade—fluctua- 
tions which may not coincide in two countries, and 
which will, therefore, cause prices to be higher in one 
than in the other at a given time—will naturally create 
a rise and fall in the exports and imports of any two 
countries where the facilities for production are at all 
equally balanced. An example of this was afforded by 
the hanging fire for a short time in America of the last 
great trade revival, so that we found United States 
goods coming into our markets simply because Awmeri- 
‘an manufacturers were glad to sell at almost any 
price, and not because commodities were more cheaply 
made than we could makethem. Such oecurrences we 
might regard with equanimity, feeling confident that 
the see-saw of trade would one day equalize matters. 
The gain of the Americans has been, however, fairly 
constant. 


TRADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 

Customs Regulations in Canada.—Comwmercial Agent 
Jobnson, of Stanbridge, under date of June 9, 1900, 
reports that the Canadian government has adopted 
similar regulatious to those of the United States, re- 
quiring triplicate invoices, one to be filed at the port 
of entry, one with the shipper, and the remaining one 
to be forwarded to the Department of Customs at 
Ottawa. 

On June 15, Mr. Johnson adds that the department 
is putting into foree the following new regulations, 
which are of particular interest to importers : 

The invoice produced for entry at the custom house, 
in respect of goods purchased by an importer, shall be 
an invoice from the person, firm or corporation selling 
the goods to such importer. The invoice shall be 
properly certified, and shall faithfully represent the 
transaction between the seller of the goods and the 
importer in respect of such goods, and shall truly 
exhibit the ‘actual price paid and to be paid for the 
goods by the importer making entry thereof, inelud- 
ing the cost of coverings of any kind and all charges 
and expenses incident to placing the goods in condi- 
tion, packed ready for shipment direct to Canada. 
Goods bona fide exported to Canada from any coun- 
try, but passing in transit through another country, 
shall be valued for duty as if they were imported 
directly from such first-mentioned country, subject to 
the following conditions, namely : 

(a) The bill of lading for the transportation of the 
goods to Canada shall show the ultimate destination 
of the goods from the place of original shipment to be 
a port in Canada, without any contingency of diver- 
siop, and the goods shall not be entered for consump- 
tion or for warehouse, or remain unclaimed, or remain 
for any purpose other than their transshipment or 
transit in any intermediate country. 

(b) The said bill of lading for the transportation of 
the goods from the port of original shipment to Can- 
ada, or a certified copy or copies thereof, and such 
further evidence as the collector may require to estab- 
lish the direct exportation of the goods from the place 
of original shipment toa port in Canada, as herein- 
before provided, together with a proper invoice of the 
goods, shall be produced by the importer to the 
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colleetor of customs at the port of entry ; provided that 
a customs certificate showing the transshipment of 
the goods in a British or foreign port, without entry 
thereat, for consumption or for warehouse, or for any 
ther purpose thau their transportation in trapsitu 
to the port of destination in Canada, may be required 
by the said collector as further evidence, in any case 
here he deems it necessary, in addition to the bill 
ft lading ; provided also that any original bill of lad- 
ing when so produced to the collector and marked 
with the customs stamp may be retarned if a * tran- 
.itu statement” (in a form approved by the Minister 
f Customs) containing the material facts set forth in 
the bill of Jading respecting the consignment, inclad- 
ing package marks and freight charges, be filed with 
the collector and be by him compared with the par- 
ticulars in the original bill of lading. 

c) Goods subject to an ad valorem duty not im- 
ported in conformity with these regulations shall be 
valued and appraised at their fair market value, as 
sold for home consumption in the principal markets of 
the last country whence the goods were transported 
into Canada, at the time when the same were ex- 
ported from such country. 


American Trade in Scotland.—In trade circles in the 
east of Seotiand there is evidence of the increasing 
activity of American manufacturers in the foreign 
market. More and more they are getting directly in 
touch with the trade, with the buying public, either 
personally or by immediate and responsible represen- 
tatives, and are showing the same enterprise in work- 
ing up business that they apply so saccessfully in 
the home market. This plan of acquiring foreign 
trade was pursued rather timidly by our manu- 
facturers previous to 1898, at least in this part 
of Great Britain. During the past two years it has 
developed rapidly in some lines of trade, and the 
results are seen in the greatly increased sales of neariy 
all kinds of machinery, hardware, woodenware, furni- 
ture, rubber goods, leather goods and a variety of 
other products. 

While it is true of most American-made articles that 
when seen under favorable conditions they recom- 
meud themselves, it is nevertheless true that, as a 
rule, in Scotland an article cannot be depended upon 
to sell itself; it must be presented in the right way, 
by the right people, and to the right people Even 
American printing presses and laundry machinery, 
which have no equals anywhere, have only gained a 
place abroad through the persistent efforts of men 
thoroughly familiar with them and able to demon- 
scrate their merits, In this country, and perhaps in 
every other, not only an indifferent article, but a first- 
class article as well, requires ‘**‘ pushing” in order to 
give it a progressive impetus. An American inventor 
aud maker of an important apparatus used in connec- 
tion with steam engines in several branches of manu- 
facture secured only a moderately profitable trade in 
Seotland so long as he left the matter wholly in the 
hands of agents. A few months ago he came over 
here ; a little investigation disclosed the extent of the 
market for his wachine; he joined his agents in a 
campaign of ** push,” with a highly satisfactory result, 
which, he informed me, would be of great value to 
him for years to come, even if he should pay no 
further personal attention to this market. The appli- 
cation abroad of energetic American methods is to be 
noticed here at the present time in various lines of 
trade. The latest instance is that of a prominent 
American company manufacturing agricultural ma- 
chinery, which has sent one of its most expert sales- 
men to Seotland to work with its local agentsina 
farm-to-farm canvass of the country. 

[This keen spirit manifested by the captains of 
American industry in promoting foreiga trade can 
hardly fail to swell the tide of our exports of mmanu- 
factures.— Rufus Fleming, Consul at Edinburch. 


United States Coal for Brazil.— Minister Bryn writes 
from Petrop jis, June 1,1910. that in response to a 
note to the Brazilian Foreign Ojffice, requesting infor- 
ination as to a contract for furnishing pit coal to tne 
Central Railroad of Brazil, he has been informed that 
there is no doubt that United States coal will be used 
if it is of superior quality to coal already presented for 
trial. Copy of the last contract, with specifications, 
was sent Mr. Bryan, and will be transmitted by him 
and printed in advance sheets as soon as received 
The opportunity seemed so favorable to the minister 
that he sent notice in advance, without waiting to 
translate the specifications. 


Preventing Incrustation in Boilers.—Consul Huyhes 
sends the following from Coburg, May 17, 1900: 

Mr. A. Reis, of Antwerp, has patented the following 
inethod for preventing incrustation in boilers : A mix- 
tureof sugar, tannin extract, silicate of potash or soda, 
and borie acid is added to the boiling water to keep 
the salts in solution; when the water attains a dens- 
ity of about 15 to 25 Bé, the boiler is ‘blown off.” 
‘he working periods range from a fortnight to three 
months, according to the quality of water in use 
Giveerine and alkaline sulphates are sometimes used 
iu the mixture. 
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REPORTS. 
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TRADE NOTES AND RECEIPTS. 
Dry Depilitary.— 


Bariam salphide. ..........cccceseesses 10 parts. 
Zine oxide...........-. eeuayed we ose 
Wheat starold.... occ. .ccscccses fuccuse 


Rub up into a very fine powder. 

Before use, grind the powder with water into a thick 
paste and allow same to act for 10 minutes.—Apotheker 
Zeitung. 

Increasing the Solubility of Dextrin.—A process of 
producing a dextrin readily soluble in cold water has 
been patented in Germany. It consists in mixing dex- 
trin with a lime salt readily soluble in water, calcium 
nitrate having been found to be especially suitable for 
this purpose. A mixture of 800 grammes dextrin and 
200 grammes calcium nitrate, with 1 liter of water 
poured over, furnishes a mass of great adhesive power. 
It may also be used as a binder for water colors,— 
Neueste Erfindungen und Erfahrungen. 


Durable Enamel Paint.—A varnish paint, which does 
not turn liquid even in high degrees of heat, nor crack 
off, is obtained by a cold solution of native asphalt in 
crude benzol, crude petroleum, and benzine. As ratio, 
Gawalowski recommends: Asphaltum, 10 parts ; crude 
benzol, 30 parts ; crude petroleum, 15 parts; and ben- 
zine, 60 parts. The coating dries quickly, the rapidity 
increasing with the amount of benzine used. Metallic 
powder (bronze) may also be stirred in, so that the 
varnish also serves for decorative purposes.—Neueste 
Erfindungen und Erfabrungen. 


Graphite Paste Stove Polish.— 


COs sb.6ctesececsees 08 120 gramnmes. 
Japanese vegetable wax........ 100 - 
THPOOMSIRS OF... 20 cc ccccces -- 1,000 ” 
Fine lamp black ... ........... 120 ry 
GRRIIIGS soc ccccctssccedéccccve 100 “ 


Unite ceresin and wax by melting. add to the half 
cooled, liquid mass the lamp black and graphite 
ground in the oil of turpentine and stir until completely 
cool.—Farben Zeitung. 

Brilliant Bacq.—This product, destined for polishing 
earriages and furniture, is composed of the following 


ingredients : 

| EERE See ae 272 grammes. 
PE s0:0d466. 0006208 ea5es -.. 380 “ 
CRNGNIIIS vsavcacicses #8060 vs ceed ee 
_. Fre errr based =a ee . 
Essence of turpentine....... .... 120 "7 
WS. otc icccncdtdawnpen oak ee = 
Volatile alkali............ re - 

, ere eee , 1,000 grammes. 


—La Revue des Produits. 

Action of Salt Water Upon Metallic Alloys.—The 
German admiralty has*made exhaustive tests regarding 
the action of sea water upon alloys of metals. Strips 
of alloys were employed for this purpose which were 
exposed to the action of the air and the sea water for a 
period of upto 245 years. The metals examined were 
chiefly copper alloys with various percentage of zine, 
pure zine bronze, pure iron bronze, and pure aluminium 
bronze. 

With relation to the tests on the destruction in the 
air, it was found that aluminium bronze during the 
space of 2 years did not undergo any noticeable 
ehanges, but that the metals containing a larger 
amount of zinc were quickly going to ruin. 

In water, the alloys with iron and tin, as well as 
aluminium bronze, suffered but little destruction. In- 
vestigation after 2 to 24g years showed no perceptible 
change, neither in weight norin strength. lron bronze 
with zine bronze, however, were strongly attacked, one 
object tested losing two-thirds of its strength and four- 
fifths its original length. The material was destroyed 
in such a wanner that the zinc became detached. A 
plate of wrought iron bronze was placed in the sea 
water together with a cast one of the same material 
and lost about 50 per cent. of its strength in 2 years. 

The admiralty assumes that the decay of the different 
alloys is dependent upon their electric behavior. As a 
proof, therefore, the fact is cited that aluminium 
bronze, whose resistance to salt water is sufficiently 
known, was quickly destroyed as soon as it was placed 
in the sea water together with electro-negative metals, 
while it remains intact when the other metal is an 
electro-positive one. Consequently all alloys which are 
to resist decay by salt water shouid be composed of 
such metals which approach each other in their elec 
tric behavior.—Deutseh Mechaniker Zeitung. 


High Temperatures with Aluminium.—The Neue 
Freie Presse describes a new process for the generation 
of high temperatures by aluminium, on whieh Dr. Hans 
Goldschmidt, of Essen, delivered a lecture before the 
chief meeting of chemists at Hanover. 

The process is based upon the invention of Dr. Gold- 
schmidt to obtain a fire-liquid mass of especially high 
temperature by means of a mixture of metallic oxides 
and aluwinium called **thermite” in a simple and 
quick manner. This process is pre-eminently employed 
for the production of chemically pure metals, free from 
earbon—chromium, manganese, vanadium,  ferro- 
boron, ete.—and is of great importance for iron alloys. 
Secondly, it is employed for welding pipes and tracks, 
without a workshop, at any place and any time with a 
simple crucible at considerably less cost. The welding 
is excellent, and withstands 400 atmospheres pressure 
in the pipe. The pipes burst rather in a longitudinal 
direction than at the place where they are welded. 
Fire-liquid thermite poured on a block of iron melts it 
like hot water does a pile of snow. Burglar and fire- 
proof safes no longer offer any resistance. Armor plates 
are pierced. In Essen and Brunswick the street car 
tracks are welded by this process. The welding is car- 
ried out by filling a crucible with a few spoonfuls of 
thermite, throwing on a little igniting mixture and 
lighting with a storm match. It is perfectly devoid of 
danger. Dr. Goldschmidt demonstrated the process 
on the wooden experiment table of the technical high 
school at Hanover. Temperatures of more than 3,000° 
C. require operations of two to three minutes. The 
operation takes place so quickly that the crucible re- 
mains cold and can be taken up with the hand. The 
fire-liquid mass in the crucible consists of molten iron ; 
it is alumino-thermal iron. On top floats corundum, 
i. e., alaminiumcxide. With this process a new branch 
of science has arisen, viz., *‘ aluminothermy.” 
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SELECTED FORMULA. 
Remedies for Insect Bites. — 


1. Carbolic acid........ Tree me 
CE ttaas £0069: 005580 40 2 drachms. 
Rose water... .. EG eR Oe t ounces. 

ee 15 grains. 
CURD 0 Fea csesewesaneees . «+. 24 drachins, 
Spirit of ammonia............ sce OG 6 

3. Fid. ext. rhus toxicodendron .... 1 drachim. 
_ DERE EE Te 8 ounces. 

4. Ipecac, in powder ............... 1 draehim 
pS EE ae ere .. «. 1 ounce, 
ky avnactecee sktenneewaen 1 - 

5. Betanaphthol.......... ne 30) grains. 
Camepmer §...ccece ere Fre 30 ste 
Lanolin cold cream ............. 1 ounce. 

6. Sodium bicarbonate. ...... ... 2 dracliums. 
Sodium chloride..... pegukdiessem 1 
Mc ccobeescsa «fee eseeseee 4 Ounces. 

A Pee dsatwe ome 2) Ch 
Water of ammonia ...... sivbisee.t és 
Oil of turpentine............. '¢ drachm. 
Tincture of opium...........+... Lé a 

8 Menthol.......... o0ésamsehumas .. 8 grains. 
pc” Err re coctes eo © Genes. 
Dissolve and add stronger aw 

MRORIA WOLEP.  .. cccvceteess 2 drachms. 


For application to insect bites, touch the part with 
a drop of the fluid on the point of a toothpick. 


9. Cocaine hydrochlor.............. 10 grains. 
Glycerin........ o-csveaccessoese Suman 
BE sitsivine sevens beccees. Oo GO 
Rose water, to make............. 2 ounces, 


Blue Stencil Ink.—The basis of the stencil inks com- 
monly used varies to some extent, sowe preferring a 
mixture of pigments with ails, and others a watery 
shellae basis, and we give alternate formulas : 


THE BASIS. 


1. Shellac... ee hee , 2 ounces. 
oo. err T Ora re lik 
, ee rer ee: a 


Boil together until 10 ounces of solution is ob- 
tained. 
THE COLORING, 
Pemestan MG0;.. 600..0rscr000ctee00es 1 ounce. 
China clay....... .sce.ssssee cooreee BB 
Powdered acacia, ... ....66:..06 «- 4 
Mix thoroughly and gradually incorporate the 
shellac solution 


~ 


2. Prussian blue..... A ee ee . 2 ounces. 
Lamp black. ....... bbeces & 0008eb08 ri 
Gum Arabic....... ‘iceedbesiet, ek¥ou 3 “ 


Glycerin, sufficient. 
Triturate together the dry powders and then make 
into a suitable paste with glycerin. 


Bi CR RS ooo vig. vc nsinsntinbeseeves ..-1 part. 
Prussian blue ere re 3 * 
Boiled linseed oil, sufficient. 

Mix intimately the china clay with the Prussian blue 

and make a paste of suitable consistency with the 
boiled linseed oil. 


ersee ee ee 


4. Shellac....... Lebaendeac hee ... 2 ounces. 
Ceci D tebhesoah 660660606009 oe > 
, | Saree reer ss piebeecnaa 25 ¥ 
Powdered acacia........ ‘ 2 “ 


Ultramarine sufficient. 

Boil the borax and shellac in water until they are 
dissolved, and, when cool, add the powdered acacia, 
stirring until it is dissolved. Add water to complete 25 
fluid ounees and add sufficient ultramarine to wake an 
ink of the right consistency. When it is to be used 
with a stencil, it must be made thicker than when it is 
applied with a brusi.—Awerican Druggist. 


Putz Pomades.-—-The Journal der Goldschmiedekunste 
gives the following formule for polishing pomades : 
1, Anhydrous sodium carbonate.... 5 parts. 


yo ST eee 2 
EGIMOROE CURBET. . . 5000 v2 cescensase 100 ** 
WEEED 9 stan gasecedes excussesecnaied ino ** 


Mix, put on the water-bath and heat, under constant 
agitation, until a smooth homogeneous paste has been 
obtained. 

2. Jewelers’ rOUge.. ccc rcccsecvcccsesecs coe 1 patt. 


PN, 9.5 5s bocenekueue pa 
Oil of mirbave, q. s. to perfame. 


Mix intimately. 


3. Oil of turpentine.........-.... nebeeandls 1 part. 
Levigated emery, finest..... ....... ..-1 “ 
Jewelers’ rouge.......... gue ea ou. e as A 
PGS. fb os Since. vooneveseeess ma = 


Oil of mirbane, q. s. 
Rub up together to a homogeneous pomade. 


4. Emery flour, finest levigated......... 50 parts. 
Jewelers’ rouge, finest ...... ogee 50 * 
BEUCOSMBMES... ccs cice oosccve excesses ey" 
Ceeae GE GUUEBS.. o vcctscccassenes ae = 


Perfume, q. s. 

Melt the suet and oleic acid together in the water- 
bath, and when thoroughly wixed remove from the 
fire. When cooled down, but still soft, add the pow- 
ders, and rob up until they are evenly distributed 
throughout the mass. The perfume may be added at 
the same time as the powders. 


De NR. on cccccubesvesced. sinsaute 8-9 parts. 
PN MMNERE 5 5 50:54 eeeuceed aceasta 
Neatsfoot oil....... (i204) 'tmeases Oe 
Jewelers’ rouge, finest levigated... _ 
Levigated calcium carbonate...... 40-60 ‘* 


Melt the suet, stearin and oil together, and proceed 
as in No, 4, 

6. Quartz sand, powdered and levigated 20 parts. 
Jewelers’ rouge, finest levigated.. .. 
VER cndoevesset Abas pen, ome Gap oan _ “ 

Mix. Instead of quartz sand, levigated infusorial 

earth may be used.—National Druggist. 
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THE STRANGE FEATS OF A CIRCUS HORSE, 

ALTHOUGH circus horsemanship has not developed of 
late years, it must be confessed that in the training of 
horses very considerable progréss has been made—pro- 
gress which speaks well both for the ability of the 


modern trainer and for the intelligence of the horse 


What skill and patience can do in teaching a horse to 
perform feats which are hardly to be expected of an 
animal, the habitues of the Circus Schumann in Berlin 
recently had an opportunity of witnessing. 

The horse in question, named ** Good Night” by bis 
owner, first makes his appearance dressed in clothes 
which resemble as closely as possible the apparel of a 
Berkin dandy. His rear legs, says The Lilustrirte Zei 
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tung, are covered with trousers of a pattern more fan- 
tastic than even a German “‘ gigeri” would dare to 
wear ; his forelegs, shoulder and body are clad in a blue 
coat of fashionable cut; bis neck is surrounded by a 
linen collar, which, although of enormous dimensions, 
fits rather well ; and his front feet are incased in cuffs 
of corresponding size. As if conscious of the fact that 
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fully picks up the halves | f his coat and lays them 
upon achair. In like wanner he rewoves his trousers, 
leaving only the shoes to be taken off. For a human 
being the removal of the shoes is no very difficult mat- 
ter, but for a horse it is exceedingly cumbersome. 
** Good Night,” however, takes off his shoes with most 
wonderful skill. Carefully sitting down upon a bench 








THE FEATS OF A TRAINED HORSE. 


his clothes demand a wore dignified behavior on his 
a than is expected of four-footed animals, ‘‘ Good 
Night” stalks into the arena on his hind legs, imitat- 
ing the gait of a human being. 

At acommand from his master, the horse proceeds 
to undress himself. With his teeth he seizes the lapel of 
his coat, releasing a cord, whereupon the whole gar- 
went parts and falls tothe ground, The horse care- 


WI) 


or stool, he bends down, grasps his shoes with his 
teeth, and in an instant pulls them off. 

After having thus undressed himself, ‘* Good Night” 
shows how he goes to bed. He gallops ont of the ring, 
but soon returns, pushing before him a heavy bed- 
stead with bedding. Carefully he arranges the sheets, 
blankets and pillows, lights acandle standing upon a 
nearby table, and seats himself on the edge of his bed, 








™ 
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Before sleeping, he glane2s at a newspaper, which an 
attendant holds out for his inspection, and then blows 
out the light. He then lies down, his head upon the 
pillow, and pulls the silk cover over his body up to his 
very ears. 


TIEN-TSIN. 

WE give herewith, from L’Illustration, a few views 
taken in Tien-Tsin, the commercial metropolis of 
Northern China, upon which the eyes of the world 
ire now concentrated. This city, which is the port of 
Peking, eighty miles distant by road, is situated upon 
the,river Pei-Ho. It is a very important and busy 
‘ity, with a population three times greater than that 
of the capital. Everything from the south has to pass 
hrough it. Like ail Chinese towns, it is dirty and 
provided with narrow streets. To the south of the 
city are the foreign concessions, which have good 
streets and fine houses. As may be seen in one of the 
engravings, the French concession contains scarcely 
anything but commercial houses. 

The river divides the town, and the banks are lined 
with junks, three and four deep, unloading grain and 
transshipping it into smaller junks for Peking. All 
the grain from the junks and steamers is transshipped 
at Tien-Tsin. 

The railway station is upon the left bank of the 
river, which is crossed by a bridge of boats. 

Li Hung Chang, the Viceroy of Tchi-li, has his 
yamen at Tien-Tsin, and spends more of his time 
there than at Pao-ting-fu, the capital of his province. 


[Continued ane Seemann, No. 1282, page 20553. | 
SOME TWENTIETH CENTURY PROBLEMS.* 


ONE of the most serious tasks of the investigator of 
the twentieth century will be the utilization of the 
knowledge resulting from the work of his predecessors 
in the field which he may select for his own activity. 
The rapid increase in specialization compels him to 
begin his own productive studies at an advanced point, 
while the mass of material aud the array of facts over 
and through which he must clamber before reaching 
his own starting point constitutes a growing handicap 
against the beginner and likely often to discourage 
him and not infrequently to make him a loser from the 
start in the race for reeognition and fame, but in his 
favor after he shall once have left it to his followers. 
Very probably much that he has learned at the start 
will have to be unlearned later, and no doubt might 
better not have been learned at all, for it isan unpleas- 
ant fact that little progress in any direction is made 
without the aid and embodiment of theories and hy- 
potheses, many of which of necessity are tentative and 
sooner or later prove to be wrong, and that few wrong 
hypotheses fail to leave a long persistent trail of er- 
roneous reasoning and even of observation so badly 
warped as to be absolutely misleading; but aside from 
what is faulty, there is being brought together daily 
an overwhelming mass of information of the greatest 
use, so that evervthing must be tested step by step as 
any piece of investigation proceeds, and the faulty de- 
tected and rejected, while the trustworthy is built into 
foundation upon which the author’s own conciusions 
are to rest. 

No doubt after assimilating the principal knowledge 
of the past, every original and really productive worker 
would feel a sense of relief if he could wipe out the 
records of this knowledge. Their existence virtually 
compels him to burden his own discussion of the sub- 
ject with an analysis, commendatory or critical, of ail 
that has been said of it by his predecessors--failing in 
which, he leaves to those who follow him the conclu- 
sion either that he has not considered the facts and de- 
ductions of earlier students, or that none exist. The 
presuimptive value of his own work must of necessity 


servation on any subject stimulates the further elabor- 
ation of that subject, by drawing attention to thinutie 
which any observant person may then note, though he 
wight not have thought of connecting them himeelf. 
Science has been both advanced and retarded by the 
observation and record of isolated facts—advanced 
when observation has been followed by further study 
anc the knitting to it of other pertinent observations, 
or when it has proposed a new line of study awaiting 
a mind great enough to grasp it, but retarded when 
straws have merely been added to the burden carried 
by the world of learning. 

The botany of antiquity and of the Middle Ages was 
chiefly a disjointed discussion of plants, largely with 
reference to their uses, and: not a little mix with 
mythology and the fables of travelers, whose talents in 
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straws which points toa still greater accumulation of 
minutiw# during the century We are so soon to enter on 
shows with equal probability that its passage is to be 
marked by aco-ordination of isolated observations and 
discoveries far greater than the world has ever before 
witnessed. 

To this very desirable end we of the present day 
may contribute to no small degree. Our discoveries, as 
has been said already, are at once the handicap and 
the foundation stones of the nen who are to take our 
places. The manner in which we leave the records of 
what we have done decides in large part the prepon- 
derance of its utility over its obstructiveness, and in 
many cases ay even determine whether it might not 
better have been left undone, It is easy to justify our- 
selves to a certain extent when we do not do the right 








A STREET OF THE FRENCH CONCESSION AT TIEN-TSIN, 


our time would have proved invaluable to the daily 
press. Without disparagement to the great men who 
went before him, Linn#us may be said to have been 
the first naturalist whose mind grasped numberless de- 
tails with sufficient precision to really systematize 
them, just as in our own century Darwin stands far 
out from his fellows in the same respect, the power to 
handle and co-ordinate isolated facts which all his 
work shows, being particularly evident in the treatment 
of the great mass of heterogeneous matter on which 
were based his generalizations as to the variations of 
animals and plants under domestication. 

Ours has been a century of accumulation and of 
utilization. It would be unjust to ourselves and our 
immediate predecessors to say that great laws have 
not been reasoned out from observed facts in larger 
measure even than ever before, notwithstanding the 
advanced point at which science stood when the cen- 
tury opened. It would be also in obvious conflict with 
the truth to say that the world of manufactures and 
of commerce has not been most apt to seize upon and 
employ the more salient discoveries of science, often in 
a manner not dreamed of by the discoverers ; but it 
may still be said that the century just closing, great as 
have been its advances, has been a century of accumu- 
lation beyond assimilation, a period of roughing out 
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be greatly weakened if the first opinion is held, and in 
the other event he is likely to seem to pose as a leader, 
when to the discriminating eye he is merely a follower. 

No small part of the difficulty of reaching the point 
Where one’s own additions to science begin comes from 
the fact that the work of those who have gone before 
him is commonly fragmentary and disjointed. It is a 
first prineiple in researeb that no aceurately observed 
fact is valueless, but its value lies chiefly in its com- 
Parability with other facts. As a rule, thought or ob- 
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thing, by pleading that we did not know what the 
right thing was, because we interested ourselves only 
in a limited part of what ought to have been bandled 
as a whole, and that posterity ought to be grateful for 
the substance of our contributions without being too 
critical as to their form and accessibility ; but we are 
not likely to go far wrong if we assume that few of us 
who contribute isolated aud disjointed facts and ob- 
servations will ever be called blessed by coming gener- 
ations in more than an undertone, that appellation be- 
ing reserved for those who have builded from as well 
as hewn out their material, and for those who, even 
without direetly contributing to observed facts, have 
justly valued the facts ascertained by others and have 
grouped and shaped and utilized them. 

If it could be done within the time that I have pro- 
posed to oceupy, I should like to consider in detail the 
entire watter of publication, which is in need of much 
wore thought and concerted action thau has yet been 
bestowed uponit. I fear that the amount of time and 
thought devoted to the publication of the results of a 
given piece of research work is often disproportion- 
ately swall, the fact that they are published at all ap- 
parently serving the author's purpose without much 
regard to the manner in which they are brought out. 
Publication facilities at one time were few and not 








and of laying away lumber far in excess of its employ- 
went as joists and sills and boards in the great struc- 
ture of human progress. 

If the evidence of the times may be trusted, the next 
century is to be warked by a still greater productive 
activity. Specialization and the attendant division of 
labor can have no result more logical than this. 
Though it may suit our convenience to speak of cen- 
turies, we know the pure artificiality of such divisions 
of time, and although still in the nineteenth century, 
we may with all propriety count ourselves of the 
twentieth and project the activities and tendencies of 
to-day into the morrow ; but the same drift of the 
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readily obtained, but to-day the trouble is ratber that 
they are so numerous and so generally available that 
even matter unworthy of publication can easily be 
brought out, and that the authors of weritorious arti- 
cles are tempted not to look far before publishing their 
work, but to drop it hit or miss into the nearest press, 
without correlation with other comparable matter or 
even with the articles to which it stands in juxtaposi- 
tion, and with too little thought of the convenience of 
those who are to use it. It sometimes happens, too, 
that in their zeal they issue siinultaneously or otherwise 
copies of their manuseript to several societies or jour- 
nals, so that the original place of publication of the 
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article is now and then rendered very questionable. 
I should not wish to seem captions in making these 
statements, for nothing is further from my purpose 
than destructive criticism ; but in view of the growing 
amount and ‘complexity of scientific publication, I be- 
lieve that the real needs of the users of botanicai liter- 
ature demand more careful consideration than they 
have heretofore received, and that this consideration 
will easily lead to a number of reforms which are 
perfectly within the power of both author and pub 
lisher. 

Reference has been made already to the fact that a 
majority of periodicals are of very mixed contents. So 
far as societies are concerned, the greater number of 
these bodies have originated primarily for the develop- 
ment of local interests, and of necessity these interests 
have been varied. For their own direct purposes, the 
heterogeneity referred to works very little harm, and 
for the bibliographer it is the less troublesome because 
the very condensation of the miscellaneous matter in a 
localfpublieation places a large part of it where it would 
naturally be sought. The direct purpose of the publi 
eation provisions of nearly all such bodies being not 
only to secure the permanent recording of observation 
but to furnish the means of building up a library by 
way of exchange, it is probable that the partly andesir 
able mixed contents of the larger number of society 
publications will continue still for a very long time, 
but it is encouraging to notice that some of the greater 
foreign societies have long since differentiated along 
main lines in their publication, while within recent 
years a further specialization has been effected in a 
number of others, notably, for our own country, the 
California Academy of Sciences, and such differentia 
tion is easily foreseen in others as their inembership 
and activity increase through the formation of sections 
each devoted to some particular science, the more 
strongly represented and active sections being almost 
certain ultimately to secure the separate publication of 
their matter. 

For the journals which do not emanate from learned 
bodies, the problem isa simpler one. We already have 
numerous examples of a primary differentiation into 
popular and technical journals. The former can hard- 
lv fail to be, for the most part, of miscellaneous con 
tents, because they are intended to keep all persons in 
terested in science at large informed on the advances 
which are being made in its several departments. Fa- 
niliar illustrations of successful journals of this kind 
are Die Natur, the Naturwissenschaftliche Rundschau, 
Nature, Science Gossip, Science, The American Natu 
ralist and the Popular Science Monthly, not to men- 
tion others of a list which might be greatly extended 
Even among these, however, as the examples named 
may serve to show, there is a considerable specializa 
tion on subject lines, and the present issuance of Sci 
ence and the Popular Science Monthly under one 
editorial management way be taken as representative 
of a process of evolution in active progress, by which 
even the less technical journals are differentiating into 
classes adapted to readers engaged in active scientific 
work and persons having an interest in but not directly 
engaged with such work. 

One further differentiation that is becoming a press 
ing necessity is that which shall result in a considera- 
ble improvement in the specialist’s means of keeping 
himself informed on what has been done in his own 
specialty. I do not refer tothe popular or general pre- 
sentation of the more striking results of current activ- 
ity which can be obtained from the general journals or 
those devoted to each particular branch of science, but 
to something which of necessity must be limited to 
that branch and which must be complete. Many of 
the proceedings of societies and of the journals pub- 
lish very helpful bibliographies at short intervals, and 
the Botanisches Centralblatt is in large part devoted 
to this purpose, while the Jahresbericht, taking more 
time than is possible for a current periodical, summmar 
izes and indexes with much greater fullness current 
botanical literature. Unfortunately, the Jahresbericht 
isso greatly delayed that a period of several years 
elapses before its pages afford information on any 
given piece of work, and it is difficult to see how this 
ean be otherwise, in view of the care which is expended 
iu the tabulation and co-ordination of its contents; but 
without this tabulation and co-ordination, it does not 
seem to be impossible to secure a very prompt synopsis 
of all that is issued in botanical literature. The ma 
chinery for doing this is already organized in the bu 
reau of the Centralbiatt, and it is difficult to see why all 
that is needed cannot be supplied through this chan- 
nel, if the publishers can be convinced that the botani- 
eal public would much rather subscribe for a biblio 
graphie journal, in which all abstracts are of short 
length and synoptic character, than for one in which 
many abstracts are entirely disproportionate in length 
to the importance of the papers they refer to, to the 
exclusion of others, while the introduction of original 
matter forces into a supplementary journal no small 
part of the reviews that are given. Prof. Farlow has 
very well discussed this subject in a recent numbeft of 
one of the botanical periodicals, and it is hoped that 
the action initiated at the Naturalists’ meeting last 
winter, which is likely to be brought up by a comwit- 
tee report before this Section, may here find important 
support, so that either a separation may be secured, of 
the Centralblatt and its Beihefte into two journals 
eapable of being subscribed for separately and permit- 
ting the desired completeness of bibliography, or other 
practicable means evolved for attaining this end. 

Some years ago the wembers of this association lis- 
tened with no little interest to Dr. Herbert Haviland 
Field’s explanation for the purposes of his then pro- 
posed Concilium Bibliographicum, which has since 
begun operations in Ziirich and I understand is pre- 
pared to include botany among the subjects that it 
handles. It is a matter for regret that the Royal So- 
ciety’s proposal for an international catalogue of cur- 
rent literature has failed to materialize for the time 
being, but it is possible that if a satisfactory purely 
botanical bibliographic journal cannot be secured, this 
schewe can still be put into practical motion. In one 
way or another, in any event, it is certain that some 
provision of the kind wust be secured within a very 
few years. 

However specialized, publications considered as a 
whole are iv need of far more careful editing than they 
commonly receive. The author who prepares manu 
script for publication is more likely than not to cast i 
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in final form with reference only to what he says in it 
or what he himself may have already published or may 
expect to publish at some future time, and the result 
of this disjointed treatment is perhaps most readily 
seen when some subsequent compiler, let us say of a 
popular flora, copies side by side the descriptions of a 


number of writers. The most diverse phraseology is at 
onee evidenced, although the compiler, on the basis of 
his own information, may have attempted to simplify 
the matter somewhat. Comparable things are treated 
in different paragraphie location ; but similar facts are 
stated in dissimilar phraseology; and a character 
strongly emphasized under one species is not at all con- 
sidered in another. In one paragraph a certain page 
of a certain book or journal is cited in one form, and in 
an adjoining paragraph in another form and perhaps 
under another author, and possibly even with a differ- 
ent page reference in case, as is often true, author’s 
separates of the article quoted have been issued with 
individual pagination and even plate numbering. 

At the Botanical Congress held in Madison in 1893. 
this and several other matters calling for uniformity of 
treatment in the interest of clearness were referred to 
committees, some of which reported at the next suc- 
ceeding meeting of this section of the Botanical Club 
of the association. The increase in intelligibility and 
simplicity of bibliographic citations noticeable of late 
years is an encouraging sign that botanists are quite 
willing to attempt to work out on uniform lines these 
matters which are of interest to all who have occasion 
to consult botanical literature, so soon as the method 
of procedure in each case shall have been carefully 
codified with reference to the practical difficulties 
which each writer has to confront. 

Among the editorial matters to which really this 
question of citation pertains, although it practically 
falls back upon the author, should be mentioned a 
comparable treatment of comparable facts expressed by 
diagrams, curves, formule, and the like. The tendency 
of large volume in any publication is to economy 
of space by the employment of symbols or abbrevia- 
ations, which must be learned and borne in mind by 
every reader before the facts which they stand for are 
intelligible. If these symbols should be standardized 
for all writers who use this means of expressing their 
facts, it would result in added value for their work and 
in a great saving of the users’ time. Whatcan be done 
for symbols, however, cannot always be done for what 
are treated as abbreviations, because of the fact that 
the word abbreviated is different in one language from 
what it isin another; and yet there is no doubt that 
much improvement can be effected in this direction, 
while a perfectly uniform result for the entire world 
may be ultimately attainable by falling back upon the 
Latin language for words which are to be abbreviated. 

Detailed matters of this kind are often considered too 
trivial to occupy the attention of a body like a section 
of the American Association, but I am convinced that 
the numerous discussions which have taken place 
before the Botanical Club and our own section have 
resulted in a much clearer general understanding of the 
proper meaning of many terms that most of us use 
almost daily, than would otherwise have been pos- 
sible, and that each of us has profited to the benefit 
of his readers by the information elicited by these 
discussions; and | cannot conceive a wore useful 
way of spending a part of the time of this body 
each vear than in the discussion of subjects of this 
kind, carefully selected and referred in advance to 
members or committees capable of discussing them 
authoritatively from different points of view. 

Some of the facts of plant distribution, whether re- 
ferring to the occurrence of a given genus, species or 
variety over the earth’s surface or at different altitudes, 
or to the winuter details of distribution demanded for 
an accurate presentation of some phases of ecology, de- 
mand the use of maps, wore or less detailed according 
to the matter to be presented. Nothing is simpler than 
to so shade or color these maps as to indicate what the 
author desires to bring out, but, unfortunately, differ- 
ent maps dealing with the same general facts are usu- 
ally colored very differently. Map evolution consists 
primarily in the indication of physiographic features, 
on which political boundaries are more or less artificially 
superimposed, the representation of geological strne- 
ture, and the further indication on this foundation of 
the biological facts which are intended to be shown. 
The work of the physiographer and geologist is already 
done to the hand of the botanist, in most cases, and 
when it is not he is early confronted with the need of 
supplying deficiencies which exist. It is not many 
years since the geologists turned their attention toa 
standardization of their maps whick is already simpli- 
fying geologica! literature. Will it not be better for 
botanists, who already know fairly well the main bio- 
logical facts that are capable of expression on maps, to 
confer with the zoologists, who have comparable 
though different needs of map employment, and with 
the geologists and topographers, on whose work both 
can most profitably build, so as to secure an early 
standardization of method, than to wait until the 
otherwise necessary confusion due to independent indi- 
vidual practice shall have forced this upon them? I 
cannot conceive a better outcome of the conference to 
be held this summer on plant geography than the ap- 
pointment of a committee to consider this question in 
detail, not only with reference to their own needs, but 
to the needs of the botanists at large and in consulta- 
tion with those in other parts of the world who are con- 
sidering the same problem and the best way of solving 
it. 

If | have confined my remarks thus far to details of 
internal editing, I should not wish it supposed that 
otherand more general matters do not exist which are 
worthy of equal thought. No small part of the con- 
fusion in citing publications comes from the issuance 
of the same matter ip several different places, either at 
the same time or at different times, either similarly or 
differently paged, not infrequently with different titles, 
and sometimes under a title so phrased as to give no 
indication of the contents. Books are always likely to 
undergo revision between different editions and, un- 
fortunately, this is sometimes true of different issues 
whieh do not purport to be editions, and an article 
once published in a journal or book which is not copy- 
righted becomes by common acceptance the property 
of the world and may be reprint legitimately under 
the author's name, and properly with the further cita- 
tion of the original place of publication, for an indefi- 
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nite number of times, during which process it may un- 
dergo considerable modification. It is difficult to see 
how this can be avoided, and it is difficult to see how 
reprints can be cited otherwise than with reference to 
themselves and their original sources, but a great deal 
of confusion may be avoided if writers who have occa- 
sion to refer to reprints (in contrast to separates) will 
always indicate that they have done so. 

We have fortunately in large part passed the age of 
secondary titles, and it is a matter for congratulation 
that it is now rarely necessary, when using a new 
book, to give a secondary or still more subordinate 
title as a means of specifying the particular work re- 
ferred to: and the citation of older books makes the 
oecasion for thankfulness that this is so very evident 
to all who use the library. In one respect, however, a 
great improvement is needed. Librarians, who are a 
very practical set of people whose purpose now is to 
make any book quickly accessible to anyone who 
knows either its author, title, or subject, have adopted 
somewhat arbitrary but very serviceable rules for 
cataloguing and cross-referring, intended to secure 
thisend. With an isolated book comparatively little 
difficulty is found, but between distinct books, and ar- 
ticles in proceedings or other periodicals, there is an in- 
sensible intergradation, owing to the publication of 
series of various degrees of complexity, which are 
calculated either for the convenience of a certain class 
of readers, the glorification of the author, or the 
emolument of the publisher, or are necessitated by 
the great development of institutional research and 
publication. 

I do not wish to cite examples of terrible things to 
be avoided, which even a casual inspection of the con- 
tents of any large library reveals, but I should not 
wish to pass the subject by without calling attention 
to the very great need of editorial reform which 
devolves upon those who are charged with publishing 
series, and particularly those whose publication re- 
sponsibility is so great as to foree upon them the un- 
questionably necessary establishment of such differ- 
eptiated series. In a late number of the monthly 
Public Libraries, Mr. Reinick presents a suggestive 
statement of a librarian’s difficulties in the arrange- 
ment and cataloguing of the United States govern- 
ment documents, which is worthy of perusal not only 
by librarians, but by persons who have occasion to 
cite such documents and those who are concerned with 
their publication. Some four years since, Mr. Frank 
Campbell, of the library of the British Museum, pub- 
lished a series of essays under the collective title ‘*The 
Theory of National and International Bibliography,” 
in which the question here raised is given instructive 
if perhaps not always final treatment. No one who 
has oceasion either to arrange, catalogue, or use the 
publications of the various branches of the Indian 
government or of our own government, or the publi- 
cations of our several States, or of the agricultural ex- 
periment stations with which each of these States is 
now provided, or, finally, the contributions which are 
emanating from the more important research centers, 
chiefly in the form of separates or reprints of articles 
originally published in magazines or the proceedings of 
learned bodies, can fail to see at once the necessity for 
a collective treatment of all publications organically 
connected in their origin, and the fact that Mr. Rein- 
ick’s device of stamps by which the librarian can sup- 
ply necessary information not printed on the title page 
is necessitated if the members of a given series are to 
be unquestionably brought together, carries between 
the lines a suggestive commentary on the existing 
facts. 

I hope that I have sufficiently brought out my own 
belief that the writer, the editor, and the publisher, 
who frequently work independently of one another, 
are in reality tied together by a very close bond, in so 
far as they are aiming at the real purpose of publica- 
tion, its usefulness, and that the librarian, the in- 
dexer, and the reviewer are no less necessary links in 
the chain between the publishing investigator and his 
numerous and increasing readers. The practical re- 
cognition of this intimate connection is no less neces- 
sary for the promotion of the rapid advance of science 
which the present activity of investigators promises 
than the unification of the methods of the investiga- 
tors themselves, and can no doubt be secured in the 
same manner. 

In conclusion, I wish to ask attention for a few min- 
utes to a matter of prime interest to all botanists, since 
it will probably affeet the very prosecution of many of 
their studies before the next century shall have been 
closed. l refer to the protection and preservation in 
every possible way of our native and natural vegetation. 
To the systematist, the physiologist, and the morpholo- 
gist, this is alike of importance. Agricultural lands. 
in the main, of necessity must have their native plants 
replaced by others if the latter are more valuable to 
man, as surely as grazing lands have been stocked with 
cattle after the extermination of the less useful bison. 
But the erection of an agricultural practice, based on 
a preliminary clearing of the ground, is quite different 
from the denudation of the land without further pur- 
pose than the utilization of its native products. Pri 
marily the question is an economic one, and as such it 
interests the community at large; but it is also a ques- 
tion of the deepest concern to science. Climatology. 
the past, present, and future geographical distribution 
of animals and plants, and ecology and evolution are 
so clearly connected that their devotees possess a com- 
mon interest in the preservation of natural conditions, 
at least until the factors in biologie nature shall have 
been directly ascertained and correlated ; and I need 
searcely add that what has thus far been done in this 
direction is little more than a rough blocking out for 
the future. Hence it is that local societies for the pro 
tection of animals and plants are worthy of geveral 
support in their efforts, and that the widespread forest 
protection movement, which is too commonly looked 
upon as simply an economic or sentimental matter, 
should receive the united encouragement and suppo't 
of naturalists and meteorologists as a movement tle 
success of which alone can perpetuate for any great 
time the conditions upon which much of their pro- 
founder study is to rest. This association is to 
asked to endorse an effort for the local preservation of 
the red woods over a considerable area in Central Cali 
fornia, and the location of the forest reserve in the 
southern Appalachians. It is to be hoped that what- 
ever action way be taken shall rest not upon hasty im 
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pulse, but upon such recognition of the vast scientific 
as well as utilitarian importance of this movement as 
shall insure the permanence of our interest in every 
step of the kind which may originate in the fature. 


WATER AQUARIA. 
By L. MuRBACH. 


THE lover of Nature, taking nis early spring walks, 
often feels the desire to cultivate a nearer acquaintance 
with the living things that he sees in ponds and pools 
along his way. He may dip up samples here and 
there, taking some water weed and a string of the jelly 
beads containing toads’ eggs, place them in glass jars 
or aquaria at home, and gain further pleasure, for a 
few days at most, and then the whole mass becoimes 
foul and is thrown away. His ill-succegs is due to the 
improper balance between animals and to the popular 
misconception that an aquarium with auimal life 
should be uncovered so that the animals can get air 
to breathe ; and the remedy lies in keeping the aquar- 
jum, once properly balanced from one spring to an- 
other, so well covered that scarcely any evaporation of 
water can take place. To this, then, may be added new 
organisms from time to time. 

None of the numerous notices on the keeping of 
aquaria that I have seen deseribe permanent aquaria 
without changing the water: yet this js one of the 
iuost desirable features—to keep the aquarium, year in 
and year out, for observing the interesting succession of 
forms, often including representatives of animal groups 
from Protozoa to Crustacea, with an almost equal 
diversity of aquatic plants. 

Some of the pond scum (alge), drawn by light and 
adhering to the side of the glass, inay be made to 
decorate the side of the aquarium with almost any 
pattern in green—letters, or your monogram if you 
choose. Some of my experience may be usefal to 
the reader, and I gladly give it for what it may be 
worth. 

Seeing the alge in my largest aquarium accumulate 
on the side most strongly lighted, it occurred to me 
that they might be made to form a definite design by 
regulating the light. First a stencil of paper or paste- 
board was used, but as this was not permanent enough, 
one of my students, living next door to a tinsmith, cut 
out the monogram of our school and attached it to the 
outside of the aquarium, having previously cleaned the 
inside with a seraper. In a few weeks the letters ** D. 
H. 8.” were sharply marked by tie sun’s ray pencils 
and the microscopic green plants within. (See figure 
in Journ. Applied Micros., July, 1899, vol. ii., No. 7.) 
The stencil may be removed at any time for inspection, 
but should be kept in position the half of each day, 
while the strongest light falls on the aquarium to keep 
the letters from being obliterated. This experiment 
serves to illustrate the movement of green plants 
toward the source of light, and has interested many of 
our visitors. 

Such balanced aquaria also have a practical value in 
the schoolroom or laboratory ; each one will have its 
own fauna, and may serve as a source of animaliculs, 
Amobe and other Protozoa so highly prized by the 
young teacher, and larger animals and plants for 
demonstration, experiment or research, in more nearly 
their natural environment, than those kept in water 
changed daily. This last spring we had a nice illustra- 
tion of this fact; some fairy shrimps (Branchipus) 
were placed in a glass jar with water and plants of 
their habitat, and a few were placed in one of the 
balanced aquaria of the same size and receiving the 
same lighting. Those in the first jar died in a few 
da¥s (the common experience of every one who has 
tried to keep them in the laboratory for demonstra- 
tion), while those in the aquarium lived three times 
longer. 

In one small aquarium jar, set up over a year ago, 
containing mostly diatoms, Oscillaria, some water fleas 
and Rotatoria, there has been a good supply of Amcbze 
for class use. Another larger one, kept over two and 
one-half years, in which a large snail, some water weed, 
and smaller animals constitute the balance, furnishes 
sun animaleules for demonstration. The largest one, 
with glass plate sides, slate bottom and ends, has been 
kept nearly two years without change or addition of 
water. It is stocked with aquatic plants, Cladophora, 
Myriophyliuam, Lemna, Wolffia, Anacharis, and many 
single-celled alge. The largest animal representative 
is a so-called ** bull-head”™ (one of the species of Ura- 
nid), about four inches long, kept principally for the 
balanee, and because he needs no further attention 
than a few earthworms every few days. In this aquar- 
ium fresh water polyps, Polyzoa, and other interesting 
forms appear in their season. 

In speaking of the time these aquaria have been 
kept, it is to be understood without changing the 
water but covered in such a way as to require very 
little or no additions of water to supply evapora- 
tion. 

The aération of the water for the breathing of ani 
mals will be readily seen to come from the oxygen 
given out by the plants while they feed (during photo 
syntax) on the carbonic acid gas given out by the 
animals. The only thing needing attention 1s the 
feeding of such animals as cannot find their source 
of food in the aquaria themselves, aud this should 
be done so carefully that no food is left to decay. 

For acquaria almost any kind of glass vessel that can 
be securely covered against dust and bacteria may 
be used—jam jars, battery jars, culture dishes and 
globes for the smaller window aquaria; window glass, 
properly cemented into wooden frames that are kept 
coated witb paraffin or asphalt varnish, for a medium 
size; and slate bottom and ends, with plate glass sides, 
lor the larger though more expensive ones. 

In setting up the aquaria it is better to begin with 
water from some clean pond containing considerable 
plant and animal life. Fill up to within a few inches 
of the top with water, and then add about one-twenty- 
fifth its bulk of plants and animals ; or hydrant water 
iuay be used, adding some plants, and later the ani- 
tals desired. Where there is no choice, snails and 
Crustacee are the most convenient for use, unless they 
are hostile to the organisms desired for experiment 
lhe snails feed on the plants, giving these carbonic 
acid in turn for food, while the Crustace feed mostly 
on the débris from other organisms. 

It the animals keep near the surface, too many are 
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probably present, and some must be removed or more 
plants added. When the plants become yellow they are 
too abundant or have not had light enough. In many 
cases the water becomes foul on first setting up the 
aquarium, and as this is one way of obtaining certain 
desirable results, keep it covered until the foul odor 
disappears, and if new Llants do not appear in time, 
add plants and animals to suit, and it may prove to be 
the best aquarium you have. Mariuve Protozoa have 
been kept this way in jars brought from the seashore 
several years ago.—The American Naturalist. 


THE GERMAN ANTARCTIC EXPEDITION.* 

THE German Antarctic expedition will leave Europe, 
in a single ship, in the autumn of 1901. The simul- 
taneous dispatch of a second ship is not proposed, as 
this does not appear to be necessary, either for the so 
lution of the scientific problems or for the safety of the 
expedition. A second vessel would be expedient only 
if it were intended to carry out oceauograplhical re- 
searches around the Autarctic area at the same time 
as a southward advance is twade by the first ship. 
This is rendered the less necessary, on account of the 
work which has been done by the German deep sea 
expedition in Antarctic waters south of the Indian 
Ocean, the side on which the German expedition will 
endeavor to penetrate the ice. 

The designs for the Antarctic ship have been com 
pleted with the advice of the Construction Department 
of the Imperial Navy. The building of the ship has 
been undertaken by the Howaldt Works in Kiel, 
which, in response to the circular inviting estimates, 
worked out an admirable plan. In designing the ves- 
sel special attention has been paid to seaworthiness, on 
account of the severe storms and high seas which prevail 
in the Southern Ocean ; and, of course, she will be made 
as strong for ice navigation as it is possible to build 
her. The necessary strength will be secured by a sys- 
tem of internal supports and a triple planking of oak, 
pitch-pine, and green-heart. The hull will not be so 
much rounded asin the case of the *‘ Fram,” such a 
cross section appearing unsuitable for a ship which will 
have to encounter heavy seas, and the necessary re- 
sistance to ice pressure may be obtained with a some- 
what fuller form. It need not be said that the vessel 
will be built entirely of wood. She will be rigged as a 
three-inasted top-sail schooner, and will be provided 
with an engine and two boilers of power sufficient 
to insure a speed of seven knots, and more, if neces- 
sary. 

The dimensions of the ship have been decided upon 
after taking account of the number of the scientific 
staff, officers and crew who will be carried, as well as 
the time which the expedition is expected to be ab- 
sent. The scientific staff will be five in number, and 
there will be five officers, including the first engineer 
and eighteen to twenty men. The expedition is ex- 
peeted to be absent for two years, but it will be 
equipped for three, in case it should be found neces- 
sary to prolong it. These requirements dewand a 
length of 151 feet, and a depth of about 16 feet below 
the water line. The cost of building the ship will be 
about £30,000. 

The scientific staff of five, including the doctor, will 
be so chosen that each important branch of science 
will be represented. Each member of the staff will be 
able himself to carry out all the work of his own de- 
partment; but every one will be capable of assisting in 
the special work of any other, or, if necessary, of tak- 
ing his place. 

The author of this article, who has been appointed 
leader of the expedition, will undertake the physico- 
geographical, oceanographical, and. geodetic work ; 
Dr. E. Philippi, of Breslau, will take charge of the geo- 
logical, palwontological. and chemical investigations ; 
Dr. E. Vanhdffen, of Kiel, will act as zoologist aud 
botanist; Dr. H. Gazert, of Munich, will be the sur- 
geon; and the fifth member of the staff, who will have 
charge of the magnetic and meteorological observa- 
tions, is not yet selected 

The five officers, including the captain and also the 
first engineer, will be fully occupied with their duties 
in the management and navigation of the ship during 
the voyage. But during the year to be passed at the 
scientific station, which will be founded by the expedi- 
tion, and near which the ship will remain, the officers 
will take such part in the scientific work as may be de- 
cided at the place and time by the leader of the expe- 
dition. They will probably be occupied principally 
with astronomical observations at the station, topo- 
graphical and hydrographical surveys in its neighbor- 
hood, and with pendulum and magnetic observations 
on the land journeys and at the station. The crew 
also, the amount of whose assistance to the scientific 
staff during the voyage must be regulated by their 
daties on the vessel, will be allocated, at the winter 
quarters, to the different members of the scientific staff 
for training, so that they will be able to lend a hand 
on oceasion. The captain, officers and crew have not 
yet been appointed. 

As indicated above, the work of the expedition will 
be divided into two parts: one carried out on board 
during the voyage, the other on shore at the wiuter 
quarters. The projected route of the expedition is of 
importance with regard to the first part. It is intended 
to enter the Antarctic from the direction of Kerguelen, 
and the details of the route, particularly the deviations 
from a straight course, are planned with a regard to 
oceanographical, geological, and wagnetic require- 
ments. 

The oceanographical considerations are the existing 
lacunz in our knowledge of the depths of the sea; 
the geological are the collection from various island 
groups of specimens for comparison with those ob- 
tained in the Antarctic ; while the magnetic conditions 
make it desirable to cut the lines of equal value of the 
various magnetic elements in as any points as possi- 
ble. Taking all these conditions into account, I pro- 
pose not to run directly south from Kerguelen, but first 
to sail eastward to about 90° E., and then turn toward 
the south, as on that meridian deep-sea soundings are 
wanting. For the same reason the route from Cape 
Town to Kerguelen would be curved southward be- 
tween Prince Edward and Crozet Islands, while, on the 
other hand, on the return voyage, the line between 
south Georgia and Tristan da Cunha will be straight, 
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because it is desirable to investigate the southern ex- 
tension of the great Atlantic rise. 

The point which the German expedition has in view 
for commencing the penetration of the Antarctic re- 
gion is the still hypothetical Termination Island. The 
British expedition being intended to follow the north- 
ern side of Wilkes Land, the east coast of Victoria 
Land, the great ice wall, and beyond that to investi- 
gate the Pacific side of the Antarctic, the German ex- 
pedition is planned to strike southward from Termina- 
tion Island in order to discover the western side of Vic 
toria Land, and to clear up its possible connection with 
Kemp Land and Enderby Land, and ultimately to sail 
around the Atlantic side of the Antaretie and investi- 
gate, wherever it may be possible, the southern exten- 
sion of the Atlantic Ocean and Weddeld Sea. If the 
two expeditions carry out this common plan, the geo- 
graphical division of the work gives the best basis for 
co-operation in all other questions, 

The second part of the German programme is the 
establishment of a scientific station in the Antarctic, 
at which a full year will be spent in geographical and 
biological work, and which will serve as a starting 
point for longer or shorter land journeys. It is, of 
course, impossible to say where this station will be, as 
the site inust depend on the results of the discoveries 
wade in pushing southward. An effort will be made 
to establish it on the west side of Victoria Land, where 
one may expect to find an extensive land surface which 
will offer a favorable opportunity for carrying on the 
various researches; such a position would be particu- 
larly desirable for magnetic observations, on account 
of its proximity to the south magnetic pole. 

The great Antarctic ice cap could probably be best 
reached and explored on an extensive land which 
might, perhaps, enable one to travel toward the South 
Pole itself. An extensive land also offers richer oppor- 
tunities for the study of plant and animal life, if such 
exist, and also for geological phenomena than separate 
islands ; and observations on gravity also are of more 
value on a large land surface. Briefly, an effort must 
be made to build the German station on the coast of 
an extensive land, and for this purpose the west coast 
of Victoria Land appears the most suitable, as it is the 
intention of the British expedition to land some of 
their party on the eastern coast, and this proximity 
will afford an opportunity for effective co-operation. 

I can naturally only refer briefly to the particulars 
of the projected expedition, the main plan of which 
has been sketched above. The fundamental fact is 
that the scientific preparation will be so complete that 
every kind of work can be carried out which the 
present condition of science requires, and for which 
time and opportunity offer. What will actually be 
done must naturally be decided on the spot. The 
metubers of the expedition must be so prepared that 
they can distinguish the important from the less im- 
portant, the necessary from the merely desirable ; in a 
word, the purely Antarctic, if one may so say, from 
what could be carried out equally well in other parts 
of the world. The desiderata of Antarctic exploration 
are innumerable. It is essential to wake a proper 
choice, and this is the first object to be served by 
thorough preparation. 

For this purpose general instructions likely to be of 
service will naturally be subject to the initiative of the 
investigators themselves when they arrive at the field 
of work. 

I shall here only mention a few of the problems with 
which the German expedition will be oceupied. Among 
these, geographical studies will take the first place, 
since they supply the necessary foundation for all 
other investigations. An effort will be made, not only 
to lay down the coast lines, but, in some places at least, 
to foilow out the general contour, and wherever it is 
possible to study the forms of the land. The ice which 
gives its special character to the Polar regions will be 
studied as regards its nature and structure, its tem- 
perature, its transport of land waste, and its move- 
tent, and this should permit conclusions to be drawn 
as to the land which it covers. With regard to the 
sea, soundings will be made in the regions where they 
are still wanting along the intended route, that is, in 
the whole area south of 40° 8., and in some places also 
to the north of that parallel. It has already been 
pointed out that the route has been chosen with spe- 
cial regard to the regions where soundings are most 
required. Of course, observations will be made at the 
same time on the physical conditions of the sea with 
regard to temperature, density, composition of the 
water and the deposits, color, dissolved gases, and cir- 
eulation. It would be of great value also if pendulum 
observations could be carried out during the voyage, 
as it is intended to wake this a special feature of the 
work on shore, and particularly in the neighborhood 
of the station. 

The geologist’s duties will include the study of the 
samples of deep-sea deposits brought up by the sound- 
ing rod, and also the chemical investigation of the sea 
water, the physical properties of which will be studied 
by the geographer. The geologist will, of course, be 
busily employed at every landing. He will take part 
in sledge journeys from the land station, along the 
coast and occasionally toward the interior. Special at- 
tention will be devoted to fossil plants, if such should 
be found to exist in the far south, as well as to all other 
palezontological and petrographical questions which 
are likely to allow comparisons to be made between 
the South Polar region and the rest of the world. 

The expedition promises a particularly wide field of 
work to the zoologist and botanist. His prospective 
collections should inelude every form which can be 
preserved and carried on board the ship, and they will 
apply equally to the fauna and flora of the land, of 
fresh water lakes, of the littoral zone and of the deep 
sea. Special attention will be paid to the seasonal dif- 
ferences in the occurrence of the various animal forms, 
and to their development. Biological investigations 
will, of course, be carried out in close relation to the 
physical, in order, for example, to recognize the de- 
pendence of plant and animal life on the conditions of 
the sea water and the nature of the currents. For this 
purpose vertical and closing tow-nets have been 
planned, to be used in the different regions, and from 
the station at different seasons. By comparing the re- 
sults and those of surface gatherings at the various 
seasons, data will be obtained for the study of ocean 
eurrents. As the expedition is not primarily intended 
for deep-sea investigation, it is not proposed to carry 
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on the deep-sea observations to a depth greater than a 
thousand meters. The gear required for dredging at 
greater depths would be too cumbrous an addition to 
the necessary equipment of the ship. This limitation 
is the less serious since the deep-sea fauna in warmer 
regions reaches up to within 700 meters of the surface, 
aud in cold regions still higher. 

The surgeon of the expedition will, in addition to the 
treatment of such illness as may arise, endeavor to col- 
leet information on polar hygiene by a careful study of 
the state of health of the members of the expedition. 
These observations should enable him to advise the 
leader on many questions connected with the arrange 
ments and manner of life of the expedition. Further 
physiological studies will also be carried out, and the 
surgeon will assist the biologists in observations on the 
development of various organisms, and especially with 
bacteriological research. 

The magnetic and weteorological work of the expe- 
dition, like that of the other departments, will be the 
sole charge of one member of the staff, but he will be 
assisted in reading the instruments and in other me- 
chanical work by members of the ship's company, and 
the officers will co-operate in the various physical ob- 
servations at the station 

Regular weteorological observations will be taken 
during the voyage every four hours, if possible, and at 
the station three times daily. For wind, cloud, and 
similar phenomena, it will be desirable to organize a 
system of continual observation of the sky. Self-re- 
cording apparatus will be employed for pressure, wind, 
temperature, humidity, and duration of sunshine, and, 
in ease these should become ineffective through ex- 
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direct readings. Magnetic observations will also be 
provided for on the land journeys. 

articular attention will be paid to the study of the 
Aurora Australis, especially with regard to its furin and 
height, perhaps also to its spectrum, and the coinci- 
dence of auroral displays and magnetic disturbances ; 
but the measurements of earth currents is considered 
beyond the scope of the expedition. 

In connection with the arrangements for magnetic 
work at the station there will be provision made for 
for seismological observations. 

Astronomical determinations of latitude and longi- 
tude and geodetic measurements will, of course, be 
carried out, During the voyage, and on land journeys, 
the former will be fixed by means of the prismatic re- 
flecting circle ; but at the station, where a more exact 
astronomical determination is necessary, a large transit 
theodolite, and a good telescope for occultations, will 
be employed. At the points on the shore connected 
with the station a similar universal instrument, or a 
prismatic circle, will be utilized. Continued time de- 
terminations wil] naturally be carried out in connection 
with absolute observations for latitude and time con- 
versions ; pendulum observations will be wade as often 
as possible. (Geographical surveys on the seale of 
about 1 : 50,000 will be desirable in the neighborhood 
of the station and in such other places as may be in- 
teresting from a cartographical point of view, or which 
present important physical phenomena, such as ice 
movement or ice structure, or where the pendulum ob- 
servations make a special survey desirable. For this 
purpose the smaller or even the larger universal instru- 
ment will be employed, as well as a Stampfer’s level 
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South America. As regards physico-geographical, geo- 
logical, biological, and gravity observations, scarcely 
any further co-operation is required than the simultan 
eous carrying out of observations in the different areas. 
Should the British expedition include a second ship, it 
would be possible to carry on biviogical deep-sea re- 
search round the Antarctic area over a much wider cir- 
cle than we can attempt with one vessel. 

A clearer understanding is still required for co-opera- 
tion in meteorological and magnetic research, to decide, 
in the first place, the scope and the methods of re- 
search to be pursued during the voyage and during the 
year’s sojourn at the land station; and, in the second 

lace, what additional work beyond that undertaken 
by the two expeditions it may be possible to arrange. 
My seheme for the first of these plans is already 
sketched out as far as regards the meteorological work ; 
the magnetic programme requires still further consid- 
eration. The understanding with the British expe- 
dition on this question is now under discussion. For 
both branches of science the choice of routes and of 
districts in which the stations will be placed is very 
appropriate, as observations will be made in the 
vicinity of the south magnetic pole on two sides, and 
both stations lie in the probable position of the Ant- 
arctic anti-cyclone, which appears to extend farthest 
north on the Indian Ocean side. The second point 
which concerns the organization of simultaneous ob- 
servations outside the Antarctic area, is still unsettled. 
The British Antarctic expedition has already in view 
the establishment of a scientific station in New Zealand, 
while Germany is planning a branch station on 
Kerguelen. These would furnish valuable data for 
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treme cold, their place will be taken by as many eye 
observations as can be managed. Special observations 
during the cruise will be required for such questions 
as the time of the daily maxima at sea, the best ar- 
raugements for a rain-gage on board, twilight phenom- 
ena in the open sea, waterspouts, ete. At the station 
it is intended to carry out observations on the upper 
regions of the atwosphere, but to what extent and in 
what manner cannot be decided until the balloon 
equipment is definitely arranged. A captive balloon 
will certainly be carried for the purpose of geographi- 
eal reconnoissance ; sufficient gas to fill the balloon 
about ten times, and a lifting power which will make 
it possible to raise an observer about 500 meters, seem 
to be all that is necessary. It appears to be better to 
carry the hydrogen for filling the balloon in compressed 
form rather than to prepare it on the spot, that is, if 
compressed gas can be carried safely on board, a point 
on which further information is necessary. 

The programme for magnetic work is not yet 
definitely settled. Pending the results of further con- 
sideration and advice, the following may be looked 
upon as likely to form part of it. During the voyage 
the wagnetic elements will be determined at least once 
a day with the standard compass, the Fox apparatus 
(dip-cirele), and perbaps also with the deviation mag- 
netometer. The magnetic apparatus will be installed 
upon the navigating bridge of the ship, in the neighbor- 
hood of which no iron will be used in the construction. 
At the station variation observations will be made 
with photographic registering apparatus, controlled by 


with staves. Opportunities may also occur for the use 
of photographie surveying instruments. Attention will 
be given to the anomalous refraction which, from the 
observations of previous Polar travelers, appears to be 
due to some atmospheric conditions different from any 
that oceur in our latitudes. 

This sketch of the German programme naturally does 
not exhaust the problems with which we have to deal. 
It was, however, less my intention to give an account 
of the work which we hope to attempt than to indicate 
the directions and lay down the limits of our proposed 
operations, as that will be of service in finally settling 
the methods of international co-operation. ‘From this 
point of view the large number of the problems men- 
tioned does not appear dangerous. It might, however, 
becowe so if the expedition were tied down to definite 
instructions, and not left free to act as time and oppor- 
tunity demand. It seems the wisest course to provide 
a complete equipment for all branches of scientific 
work, opportunities for doing which may offer them- 
selves, and leave it to the leader of the expedition to 
decide on the spot and at the time what work will be 
done. 

I have already pointed out that the basis of inter- 
national co-operation has been laid in the choice of 
routes and the consequent division of districts within 
which the land stations are to be established. The 
German expedition takes the Indian Ocean and Atlan- 
tic side, and the British the Pacific side of the Antare- 
tic area. An expedition from a third side would find a 
wide and important field of activity to the south of 


comparison with the results obtained by the expedi- 
tions themselves. Yet, we must go further, but not so 
far, I think, as M. Arctowski suggested in his paper to 
the British Association at Dover. It is greatly to be 
wished that during our expeditions the Observatories 
of Melbourne and Cape Town would undertake similar 
observations, and it would also be a good thingif a 
station could be placed near Cape Horn or in south 
Georgia, as well as one in the North Polar region, say 
at Bossekop. Thus the problems of the Antarctic 
regions could be attacked simultaneously from without 
and from within. 

A resolution of the St. Petersburg Meteorological 
Congress, in August last, in favor of such co-operation 
was received with pleasure. The International Geo- 
graphical Congress at Berlin went further, and unani- 
mously approved the appointment of a committee 
charged with: (1) Laying down the scope and the 
means of investigation for the magnetic and mateoro- 
logical work of the expeditions ; (2) the organization of 
similar series of observations on the expeditions, and, 
perhaps, also exerting influence for the establishment 
of observations at other places. 

On the German side, the members of this joint com- 
mittee are Profs Hellman v. Drvgalski, Eschenhagen, 
and A. Schmidt; and on the British side Dr. R. 
Scott, Dr. Buchan, Prof. Schuster, and Capt. Creak. 
The programme prepared on the German side for the 
meteorological and magnetic work has already been 
sent to the British members of the committee, to be 
considered by them, and afterward discussed and 
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efinitely settled by the whole committee. We may 
xpeet in this, as in all other points, a complete 
od useful co-operation between the two expedi- 
tions. 

For our engraving we are indebted to the Illustrite 
eltung. s 


A VOTIVE ADZE OF JADEITE FROM 
MEXICO. 


In the archeological collections from Mexico and 
Central America, the American Museum of Natural 
History possesses several specimens of carved jadeite 
of a remarkable character. Among these the so-called 

votive” adze in the Kunz collection, secured some 
time ago, is one of the most interesting. It has until 
now never been figured, but was described by Mr. 
Kunz in his work, Gems and Precious Stones of North 
\merica, pp. 278-279. In the accompanying illustra- 
tion it is figured two-thirds its natural size. The 
following account appears in the above-mentioned 
vork: 

‘*Among the more remarkable jadeite objects of 
Mexican origin is an adze described by the author, be- 
eved to be the: largest vet found. On its face is fig- 
ured a grotesque human figure, and, for so hard a ma- 
terial, the workmanship is excellent. It is said to have 
been found about twenty years ago in Oaxaca, Mexico. 
[t measures 272 min. (10}% inches) in length, 153 mum. (6 
inches) in width, and 118 mm. (45g inches) in thickness, 
and weighs 229°3 Troy ounces. Across the ears, 153 
wim. (6 inehes); across the lower axe end, 82 mm. (344 
uches); height of head to neck, 158 mm. (6'¢ inches); 
height from chin to foot, 115 mm. (444 inches); and the 
legs, 50 wm. (2 inches). From the back a piece about 
160 mm. (644 inehes) long and 50 mm. (2 inches) wide 
has been removed. The color is light grayvish-green 
with a tinge of blue, and streaks of an almost emerald 
green on the back. In style of ornamentation it very 
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amination, and I have found other markings which 
make a unit of the whole design. These lines are ren 
dered visible to the casual observer by the whitening. 
it will be observed that the edge has what appears to 
be teeth, possibly symbolizing the biting or cutting 
nature of this part of the votive adze. The mask-like 
face, with the upper jaw represented pressed upward 
against the nose, is characteristically a feature of 
southern Mexican art and from the presence of sharp 
canine teeth apparently represents a tiger mask. That 
this object was used us an idol, or for ceremonial pur- 
poses, is clearly evident frow its size, weight, and sym- 
bolism. During the past ten vears hundreds of jadeite 
objects have been found in the State of Oaxaca, but 
up to the present time no bowlders or rough pieces of 
this material have been found. It is an interesting 
problem as to the source of jadeite in Oaxaca. From 
our present knowledge it seems extremely probable 
that a careful search made in the Department of Villa 
Alta, or possibly in the Misteca, would reveal the 
place where it was obtained by the Indians.—MAk- 
SHALL H. SAVILLE, in Monumental Records. 


DYES SOLUBLE IN FATS. 


By Dr. MARKFELDT. 


ANILINE 


SINCE the very commencement of the aniline dye 
trade this comparatively new industry has steadily 
coutinued to increase frow vear to year, not merely on 
account of the infinite variety of colors, often surpass- 
ing those afforded by nature, which it furnishes, but 
especially because of the strength of the dye stuffs and 
the facility with which they are used. In all branches 
of the coloring business it is necessary to produce 
articles which please the customer's eye,and the achieve- 
ment of this object depends in a very large number of 
cases upon a proper choice of the dyes or pigments to 
be used in their manufacture. In the course of time 
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these. The bases are either sold as such in powder or 
in higbly concentrated solution, or made up into small 
dice-sbaped pieces by fusion with the proper quan- 
tity of stearine. They are also sold dissolved in 
oleine. ‘They are much used, especially in the dyed 
manufacture of stearine candles. Candles are either 
in the mass before wouldiug, or in dipped candles 
the last dip is made into dyed grease. Moulded 
undyed candles also are given a dip into dyed grease. 
The latter method is chiefly used for wax and ceresine, 
the former for stearine, except for the larger kinds of 
stearine-candles, particularly the so-called ‘ boudoir 
candles.” A good effect is produced with these can- 
dies, as the dyed mass accumulates mostly in the 
grooves, which then appear darker than the rest. 

Mineral colors have the defect that they make the 
candles burn badly. Some of them, such as those con- 
taining arsenic or mercury, must not be used, as they 
cause the candle to give off poisonous fumes while 
burning. The color-bases named above have the 
special advantage for candle dyeing that they enter into 
chemical combinations with the stearic acid present. 
This explains the great solubility of these dyes in the 
fat. 

These dyes are used with stearine by melting the 
latter and adding the coloring matter to it at 60 to 65° 
C., from 2 to 10 pounds to every 20,000 pounds of stear- 
ine. Great care must be taken not to overheat the 
mass, or the dye may decompose. Blues generally 
change toa brick red, but recover their color on cool- 
ing. Some colors which are very fast on textile fab- 
rics soon bleach when dissolved in stearine, sometimes 
completely in a few hours. This is particularly annoy- 
ing when it happens to only one of the dyes in a mix- 
ture. Thus, for example, yellow is generally added to 
brilliant green to give it a warm tint, but the green 
soon fades, and only an ugly greenish yellow is left. 
Care must be taken, therefore, in using mixtures, to 
make them solely from dyes of equal permauency un- 
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closely resembles a gigantic adze of granite, 57 cm. 
long and 34 ci. wide, mentioned by A. Chavero [ Mexi- 
co a través de Los Siglos, Mexico, 1886, p. 64], and it 
has almost a counterpart in the green aventurine 
quartz adze now forming a part of the Christy Collee- 
tion at the British Museum, and formerly in the pos- 
session of Perey Doyle, of the British Diplomatic Ser- 
vice, differing from these two objects, however, in hav- 
ing no ornamentation on the forehead, and in having 
four dull markings on each ear, one under each eye, 
and one near each hand, which seewingly could have 
served no other purpose than to hold thin plates or 
fils of gold, which the polished surfaces would not 
do. If this was so, no trace of the gold can now be 
seen. From all appearances, this adze was shaped 
from a bowlder, since weathered surfaces, such as ap- 
pear on all sides of it, would be found only on an ex- 
posed fragment. The lapidarian work on this piece is 
probably equal to anything that has been found, and 
the polish is as fine as that of modern times. One 
point of interest, which should not be lost sight of, is 
the removal of a portion which has weighed fully two 
pounds. > ; : 

“Fully one-eighth was removed from the back of 
this adze, and the manner in which the instrument 
used in the removal was held has produced a rounded 
cut on each side, lending probability to the supposi- 
tion that some abrasive was employed, drawn with a 
String held in the hands or stretched across a bow. If 
the Aztecs knew of the existence of this sapphire. we 
can more readily understand how they worked so 
large a mass of tough and hard material. So far as 
the writer has been able to ascertain, no similar object 
of equal magnitude and archeological interest exists. 
Neither the Humboldt eelt, the Leyden plate, the Vi 
enhua adze, nor the one in the Ethnological Museum at 
Dresden, which weighs only seven pounds, and is en- 
tirely devoid of ornamentation, can compare with it.’ 

All of the salient features of the adze are well 
brought out in the plate. The dull markings men- 
tioned by Mr. Kunz were to be seen only by a close ex- 


people have been accustowed to demand a supply of 
natural products with a special color, different from 
that which properly belongs to them, without troubling 
their heads about the fact that they must, therefore, be 
artificially dyed. 

Of late a large number of artificial dyes have become 
used on a very large scale in all those trades which 
deal with oils and fats, either in the way of extracting 
thew from their natural sources aud putting them upon 
the market, or in the direetion of elaborating them in- 
to various composite commercial articles. For exam- 
ple, substances have sometimes to be added to destroy 
the fluorescence of certain oils. For this purpose ni- 
tronaphthalene, a body obtained by acting upon 
naphthalene with nitric acid, was at one time the only 
substance used. Of late, however, it has been com- 
pletely replaced by a dye, fluorine, which has shown 
itself far more suitable for the purpose, especially for 
machine oils. Such an extremely small quantity of the 
dye as 1 to 2 pounds per 20,000 pounds of oil is ample to 
produce the desired effect. 

We propose to discuss in this article, the artificial 
dyes which are used for dyeing fats, oils, stearine, 
oleine (oleic acid), palmitine, ozokerite, ceresine, wax, 
tallow, paraffin, etc., and those put upon the market 
under the name of fat, Soudan-, fliphat-, Ceresine-, 
turpentine-oil, and resinate-colors. They must be 
placed in the following three classes : 

1. The basic dyes. 

2. Certain azo dyes wade from pheuols. 

3. The so-called resinate-dyes. 

Class I.—Most of these as they are put upon the mar- 
ketsare hydrochlorates, from which the colored bases 
can be precipitated by caustic alkalies. The bases are 
then filtered off, thoroughly washed, filter-pressed, 
and dried at low temperatures (about 50° C). The 
commonest bases in general use are auramine, clirysci- 
dine, safranine, fast blue, victoria blue, induline 
methyl violet B and 6 B, malachite green, brilliant green, 
bismarek brown, and nigrosine. All kinds of shades 
can be got by suitable mixtures wade from among 
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der the circumstances. In the above case, a mixture of 
fast blue and auramine gives far better results. Black 
soluble in oil is used in specially large quantities, It is 
procurable in two shades, blue black and deep black. 

The latter is prepared by mixing vigrosine with ehry- 
soidine, a bazie azo dye, and issold either in powder as 
deep black F black extra concentrated, or mixed with 
stearine as black F in pieces, or dissolved in oleine as 
liquid black F. 

tn the production of black candles, which are some- 
times used in funeral ceremonies, paraffin dyed black 
with anacardium was used till within the last few vears. 

The paraffin was heated nearly to boiling, and some of 
the shells were then soaked in it. The paraffin then dis- 
solves a resin out of the shells.and acquires a dark brown 
color, which becomes a dead black on cooling. Nowa- 
days, deep black F supplies us with a far more conven- 
ient method of making black candles, which can be 
orpamented with silver as drawing room candles. 
Deep black F extra concentrated is also used for dyeing 
mineral oils, vaseline, ete., after it has been dissolved 
in oleine. In this form itis extensively used in the 
manufacture of wagon grease. 

The only other use of this class of dyes in powder is 
in dyeing oils and fats of an acid nature, such as oleine 
and stearine. If they are to be used for dyeing neutral 
fats, wax or paraffin, they must first be dissolved in 
oleine or stearine. 

Class II1.—This is the most valuable of the three 
classes, as it cau be used for ail fats and oils indiserim- 
inately. They dissolve easily in stearine, oleine, pal- 
mitine, ozokerite, wax, tallow, paraffin, fats, and oils, 
and also in aleohol. Hence they are extensively used 
in all trades waking use of any of the above substances. 
They are all made by diazotizing bases and then com- 
bining them with ‘phenols in alkaline solution. The 
principal phenols employed for the purpose are phenol 
itself and betanaphthol. In a few cases, alphanapb- 
thol and resorecin are made use of. Large quantities of 
these azo-dyes are exported to China, in which country 
they are much used for dyeing wax tapers. As in tex- 
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tile dyeing, the azo dye principally in demand is red, 
aud the Chinese import particularly ceresine red, alias 
alipba red or red extra concentrated, which is pre- 
pared from amidoazotoluol and beta-naphthol. Amid 
oazobenzole gives with beta-naphthol a dye of a some 
what yellow shade. 

Theraw materials of these oil reds, amidoazobenzole 
and amidoazotoluol, are themselves soluble in fats, but 
being of a basic character, belong, like bisiuarck brown 
and erysoidine, to Class I. They are sold under the 
name of butter yellow, and, as the name implies, are 
used for dyeing butter. They are prepared somewhat 
differently from the other azo dyes. Besides the dyes 
above wentioned and combinations of aniline with 
phenol, with alpha- and with beta-naphthol, of ortho- 
toluidine with alpha- and with beta-naphthol, of 
alpha-naphthylamine with the naphthols, of aniline 
and of pyranitraniline with resorcin, and of safranine, 
a diazotizable basic dye, with beta-naphthol, are also 
used. Finally, the diamines (benzidine, toluidine, and 
dianisidine) are used in combination with the phenols. 
The production of these compounds is a fairly simple 
matter, and the necessary apparatus is not expensive 
On a large scale, mechanical stirrers have to be used 
To insure good solubility the dyes nust always be care 
fully dried, and very finely powdered. 

Class [11.—The resinate dyes belong to the great class 
of color lakes, and are prepared by dyeing solutions of 
rosin soaps with basic aniline dyes, and then precipi- 
tating the lake with a metallic salt. The rosin soap 
solution is made by boiling the purest colophony ob 
tainable with a solution of caustic soda and carbonate 
of soda for about an hour, with an arrangement for 
condensing the steam and returning the water to the 
boiler, or, if the process is carried out in an open pan, 
adding water from time to time to keep the original 
volume of liquid unchanged. The pan should be mach 
larger than is required to hold the materials, as they 
froth a great deal at the beginning of the process, The 
solution of soap is finally diluted to 50° B. with cold 
water, and dyed with a filtered solution of basic aniline 
dve, such as fuchsine, methyl! violet, brilliant green, 
safranine, chrysoidine, ete. The weight of dye used 
should be from 5 to 15 per cent. of that of the rosin 
snponified. If the temperature is too low when the dye 
ix added, or the soap solution is too concentrated, the 
color bases separate out as abietates, which must be 
prevented. The dyed soap solution is then precipitated 
with a dilute aqueous solution of a metallic salt. A 
slight excess of the lather should be added, as it facili 
tates the subsequent filtration and washing. The 
washed precipitate must be very carefully dried, as it is 
easily auaval and spoiled by high temperatures, 

The resinate colors got in this way are insoluble in 
water, more or less soluble in alcohol, and very soluble 
in beuzole, ether, chloroform, oil of turpentine, wax, 
stearic acid, drying linseed oil, ete. They are very 
suitable for making varnishes for improving polished 
metallic surfaces, as well as wood, paper, leather, glass, 
‘te, 

In many cases, as for painting wood, for example, the 
metallic resinates which possess a color of their own, 
such as those of iron, chromium, copper, manganese, 
ete., are to be preferred, in combination with bismarck 
brown or other dyes, both from considerations of 
economy and from regard for fastness to light. By 
suitably mixing resinate colors dark browns and blacks 
ean be got which can be used for printing or litho- 
graphie inks. Dilute solutions of the resinate colors in 
benzole can be used for dyeing textile fabrics light 
shades in a single bath, and the method ts used very 
largely for silk, satin, and artificial flowers, and gives 
very fast results, The resinate colors are also suitable 
for dyeing and printing india rubber, celluloid. linol 
eum,and American cloth, as well as for dyeing white 
lead, zine sulphide, heavy spar, chalk, and other inor 
ganic whites. In paste form they are excellent for 
making colored pencils, and mixed with tragacanth, 
dextrine, starch, or albumen, they answer well in car 
pet printing. They can also be used for making brown 
asphalt varnishes black Very little of them suffices, 
and the drying of the varnish is ouly very little hin- 
dered. 

Dissolving the Oil Dyes.—This is done by stirring 
the dye into the fused fat. It is best to dissolve the 
dye tu a little of the fat separately, and then toadd the 
strougly dved fat tothe main mass. As above remarked, 
care must be taken to keep the temperature as low as 
possible. In dyeing soaps, the dye should first be dis 
solved in a little oil, and the same for dyeing leather 
Very little dye is needed, as above shown 

To test the dyeing power of these dyes, it is best to 
proceed as with ordinary dyes, viz., to dve to a pattern 
in the production of which a known proportion of dve 
has been ased. The results obtained are not so sharp 
as with ordinary textile dyes, but they are sufficiently 
so, and the trial should never be omitted Fuse in a 
porcelain dish 20 grammes of stearine, and add to ita 
weighed quantity (0 01 to 0:02 gramme) of the dye to be 
tested. When it was fully dissolved, pour the stearine 
into cold water, so as to keep the cooled mass together, 
and vot so as to let it spread over the surface of the 
water. ‘This is best done by pouring out sharp from a 
height of an inch or so above the water. In this way pat 
terns can be prepared which can readily be used for de 
termining how much dye bas to be used for producing 
any particular tint in a given mass of fat. Other 
methods can be adopted, but this is the one whieb has 
hitherto given the best results in practice.—Oils 
Colours, and Drysalteries. From the Farben Zeitung 


A RAILROAD UP MONT BLANC. 


THE cost of the railroad to be built from the Arve 
Valley to within 1,150 feet of the summit of Mont Blane, 
the highest mountain of the Alps, will be over $4,000, 
000, according to the Bulletin of the American Geo 
graphical Society. The projectors say it will be in 
operation at least four-fifths of the way to the top by 
July, 1902. A tunnel will be excavated, the lower en- 
irance to which will be in the valley west of Chamou- 
nix. The tunnel will follow the upleading ridge on 
the left side of the Taconnaz glacier. Thus tourists 
will be carried up the northwest side of the mountain 
instead of the northeast side, the route followed by 
climbers from Chamounix. The tunnel will be a little 
over six miles long, with two or three openings to the 
surface on the route, where platforms will be built at 
peints most favorable for viewing the scenery. Ata 
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height of 12,600 feet, where the tunnel will pass under 
the summit of the Aiguille du Gouter, a stall hotel 
will be built. Thence the tunnel will be dug under 
the Roechers des Bosses to the height of 14,300 feet, 
where the terminal station will be erected. Sledyes 
drawn by a cable will carry the passengers over the 
hard snow to the hotel at the summit. 


JASPER R. RAND. 


JasPER R. RAND was born September 17, 1837, in 
Westfield, Mass., of a family dating its American ances- 
try from 1635 and including two colonial governors ; 
and which was well represented in the Revolutionary 
War. He obtained his education in the public schools 
and academy of his native town, and in Fairfax, 
Vermont. 

His earliest business connection was with his father, 
who was a wanufacturer of whips when Westfield 
was the headquarters of that industry. In 1865 his 
father retired from business, and Mr. Rand and his 
younger brother, Mr. Addison C. Raud, succeeded him. 

In 1870 he removed to New York and was fora time 
associated with another brother, Mr. Albert T. Rand, 
President of the Laflin & Rand Powder Company. In 
i872 Mr. Addison C, Rand began the manufacture of 
the Rand Roek Drills and other mining machinery, 
and the two brothers subsequently organized the Rand 
Drill Company, with Mr. A. C. Rand as president and 
Mr. J. R. Rand as treasurer, which arrangement con- 
tinued until the death of Mr. A. C. Rand in March, 
which left the chief office vacant, when Mr. J.R. Rand 
was elected to the position From small beginnings 
this Dusiness has developed into an lpportant indus- 
try. When the Messrs. Rand became interested in 
Rock Drills, they were in the pioneer stage, with, at 
most, a small and uncertain future before them, but 
thev have come to be an essential part of every mining 
outfic. Rock drills were among the first American ma- 
chinery products to find recognition among foreign 
engineers, and they are to-day at work in nearly every 
country on the globe, where the mining industry has 
passed beyond the tmost primitive stage, 








JASPER R. RAND 


He had a remarkable fund of wit and of pointed but 
stingless repartee, which made him the most delightful 
of companious—qualities which naturally brought him 
friends without limit These and other qualities also 
made him a presiding officer under whose gavel it was 
a delight to sit. He was interested in all publie enter 
prises and contributed generously to their support, 


TYCHO BRAHE. 


OuTstDE Denmark the name of Tycho Brahe is, 
perhaps, oot very familiar to any except those who 
ire interested in astronomy, and vet his storv, besides 
being exceptionally entertaining and original, has con- 
necting links with several European countries, includ- 
1g England 

Tycho Brahe lived in the age of Frederik I1., which 
is described in Danish history as the period of aristo- 
eratic antocracy *Adelsveldens Tid.” Himself a 
noble, be was content, or rather had the courage to 
turn all the advantages of his noble birth, besides the 
patronage which the king bestowed upon him, to the 
furtherance of the scientific pursuits which he loved so 
dearly. and to which with unceasing energy he de- 
voted his whole life. As an astonomer his name can- 
not be ranked with those of Copernicus. his prede- 
cessor, of Galileo, his suecessor, or even of Kepler, who 
was bis pupil; but 1 will not attempt to estimate the 
real value of tine researches and discoveries of the 
astronomer, but rather confine myself to following 
the strange and romantic career of the man whom 
Denwark regards as one of her most illustrious sons, 
and who was described in his day as ‘* the noblest of 
the learned, and the most learned of the nobles.” 

Both on his father’s side and on his mother’s, who 
was a Bille, he was descended from old and dis- 
tinguished families. Otto Brahe. his father, was lord 
of Knudstrup, in Scaane, a district which is situated 
in what now forms the southeastern extremity of 
Sweden. Tycho, born in 1546, was the eldest son, and 
one of a large family of ten, but he did not derive auy 
of the benefits during his childhood which companion- 
ship with bis brothers and sisters would have given 
him, as he was adopted by his uncle, Jorgen Brahe, 
who, by treating him as an only son, and, no doabt, 
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spoiling him, encouraged the development of an ob- 
stinacy and stubbornness of character which frequently 
showed itself in later years. Of his early childhood 
but little is known. It was his unele’s intention that 
he should be educated with a view to his obtaining 
some position in the service of the State. At the age 
of thirteen he was sent to the university at Copen- 
hagen, where he studied philosophy, and showed great 
promise as a Latin seholar. In 1560 Tycho received 
what might betermed his “ call” from the heavens. It 
came in the form of a solar eclipse, which roused the 
boy’s interest to such an extent, all the more as he 
knew with what accuracy it had been foretold, that 
from that time his mind was made up, and he resolved 
forthwith to turn his attention to the study of astrono- 
wy. It isa curious fact that,ten years later, when chem- 
istry bad so absorbed him as to have caused him to 
neglect—nay, almost to have abandoned—his astro- 
nomical researches, he again received a sign from the 
heavens. This time it was the appearance of a new 
star. which he observed one night while walking from 
his laboratory, and which reminded him that it was 
really in that direction his dearest interests lay, and 
tur: ed him again to the beloved pursuit of which he 
never wearied till his dving day. 

But the idea of bis taking up the science of astrono- 
my was not favored or encouraged in apy way at first. 
After he had spent three years at the Copenhagen 
University, his uncle sent him to Leipzig, where it was 
intended that he should study law. Anders Vedel, 
who afterward became one of his greatest friends, ac- 
companied him now as tutor, and conscientiously en- 
deavored to make Tycho devote all his attention and 
time to his legal studies. These obstacles, however, 
only served to strengthen his resolve. He had de 
voured the works of Ptolemeus as well as every other 
book he could obtain on astronowy, and at night, un- 
beknown to his tutor, he would creep out and begin 
his first intercourse with the stars. He soon found 
that astronomy was in no way the complete science he 
had at first supposed it to be, and accordingly he re- 
solved to endeavor to lay a surer and more reliable 
basis for calculation, by establishing a greater accu- 
racy in observations than then existed. For this he 
needed special instruments, and he at once began to 
have these constructed in Leipzig. We must not for- 
get that the telescope was as yet unknown, and Tycho 
never conceived any idea of this sort, but, neverthe- 
less, he appears throughout his lifetime to have dis- 
played a marvelous ingenuity in inventing various 
instruments, which proved of the greatest assistance 
to him in his observations. 

He was recalled to Copenhagen in 1565 by the illness 
of his uncle, who soon after died from the effects of a 
chill, the consequence of an attempt on his part to 
save the life of the king, who, while riding over from 
the island of Amager, was precipitated into the water 
by the collapse of the bridge. This sad loss made 
Tycho's stay in Denmark disagreeable to him. Shortly 
afterward, therefore, we find him in Wittenberg, bene- 
liting by the excellence of the university and the gen- 
eral atmosphere of learning and cultivation which 
still impregnated the home of the great reformer, for 
it was hardly twenty years since the death of Luther. 
At Rostock, in North Germany, where he subse- 
quently stayed for three vears, an event occurred 
which shows us the impetuous nature of our hero. At 
a ball given by a certain professor, Tycho engaged in 
a hot argument with another voung student; some 
say that it was on a question of astronomy ; anyhow, 
the dispute was of so violent a character that, on 
meeting one another two days afterward in the street, 
thev drew swords and fought. In this eneounter part 
of Tycho’s nose was slashed away by the sword of his 
opponent. This must have disfigured him more or 
less for life, but, according to the Danish biographer, 
he supplied the loss by “et stykke af sammensmeltet 
Guld og Sdlv, hvilket han satte paa med Liim,” a piece 
of gold and silver melted together which he fixed on 
with glue. The result must have been curiously un- 
comfortable. 

At this ttme he had apparently no desire to return 
to his home; so he settled in Augsburg, where he was 
fortunate enough to find many scientific men inter- 
ested in astronomy with whom he could associate and 
exchange ideas. Some of his ost remarkable instru- 
ments, which quite surpassed anything that had been 
made up to that date, he invented and had constructed 
here, and he also gave directions for the construction 
of his famous celestial globe, which was intended to 
give an exact representation of the heavens, founded 
solely on his own observations of the fixed stars. This 
giobe was four feet in diameter and covered with a 
coating of brass, on which the stars were engraved. 
(hus did the learned young Duane gradually become 
the object of general attention, and his reputation be- 
van to spread throughout the scientific world. 

Otto Brahe, who was governor of Helsingborg 
Castle, died in 1570, and Tycho returned to Denmark 
to arrange his father’s affairs. His uncle, Steen Bille, 
who was the only member of his family who really ap- 
preciated his worth or encouraged him, placed his 
house at the disposal of the young astronomer, who 
had an observatory erected and continued his work 
with his usual energy and persistence ; but it was to 
chemistry that he directed the greater part of his at- 
tention, and the allurements of his laboratory would 
doubtless bave absorbed it entirely had it not been, as 
I mentioned above, for the appearance of a new star 
that turned him again to astronomy. 

His observations on this star formed the material 
for his first book. He was unwilling to publish it, 
however, as in those days it was considered beneath 
the dignity of a nobleman to demean bimself by writ- 
ing books; but two of his friends, Johan Pratensis 
and Charles Dancey ,(Frenech Minister at the Danish 
Court) persuaded him to publish his observations, and 
he listened to them the more readily when he saw the 
ignorant and inaccurate accounts that had already ap- 
peared on the subject of the new star. The book, 
written of course in Latin, was prefaced by a letter 
from Pratensis persuading the author to publish it, to- 
gether witb his answer. Besides the observations on 
the star, which formed the greater part of the volume, 
there were astrological predictions on the coming 
eclipse of the moon. Then followed a poem—“ Elegia 
in Uraniam”—in which Tycho expressed his disap- 
proval at the absence of any real serious element in 
the lives of the nobles of that day. The volume con- 
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cluded with a poetical eulogy of the author composed 
by his friend Vedel. By this book his fame increased, 
and with it the number of his enemies. 

The determination to leave Denmark for good he 
expresses in a letter to Pratensis, from which | will 
quote a few lines : 

‘* Neither my country nor my friends keep me back ; 
me who has courage finds a home in every place 
ind lives a happy life everywhere. Friends, too, one 
‘an find in all countries. There will always be time 
snough to return to the cold North to follow the gen- 
eral example and, like the rest, in pride and luxury, to 
play for the rest of one’s years with wine, dogs and 
horses (for if these were lacking how could the nobles 
be happy?) May God, as I trust he will, accord me 
. better lot.” 

In the sorrow at parting from his dear friend he 
AYS: 

"Since in our separation we cannot blend the rays 
of our eyes together into one glance with which to re- 
gard one another, let us seek a point of union for our 
gaze in the bright star shining in the pure heavens 
above us. The star that | behold thou, too, wilt 
behold ; though the earth separate our bodies, the 
heavens will unite our eyes.” 

He was not to leave Denmark, however, till the fol- 
lowing year. 

Curiously, like the modern fashionable intelleetual- 
ism, the society of the Danish capital had become bit- 
ten with an intellectual craze, and astronomy was 
pronounced to be the fashion. Tycho Brahe was ac- 
cordingly invited to give a course of lectures. He 
knew well enough that thirst for knowledge from such 
a quarter was merely a momentary fad, and conse- 
quently he declined at first, but to the King’s urgent 
request he was obliged to aecede, and the course of 
lectures was therefore given. One can imagine how 
glibly the belles of the Danish Court must have spoken 
to their cavaliers out hunting of constellations and 
planetary systems, aud exchanged repartees in the 
phraseology of the higher mathematics. 

At last, in the spring of 1575, ‘I'veho started on his 
travels. First to Cassel, where he made great friends 
with the Landgrave Wilhelm of Hesse, who was him- 
self a mathematician and astronomer of by no means 
the dilettante order. In Basle, Venice, Regensburg 
and Augsburg, where he stayed, much was to be de- 
rived from intercourse with prominent men, and from 
a near acquaintance with the latest discoveries in his 
own science. 

Something must now be said of the important part 
played by the King of Denmark in this story. The 
first mark of royal favor was the offer of a prebend 
in Roskilde, to which was attached a certain income. 
This was in 1568, and as the astronomer’s renown 
grew Frederik the Second began to show a real ap 
preciation of bis talents. For not only was he natur- 
ally proud that a subject of his should gain a world 
wide reputation, but at the same time he interested 
himself particularly in Tycho’s work and was desirous 
of assisting him in it. The result was that the facili- 
ties given him and the favor shown him far surpassed 
in practical usefulness as well as in magnitude any 
patronage that has ever been granted to an artist or 
savant in history. The Kiny’s regard and admira- 
tion for Tycho are shown in many of the letters he 
sent conferring various honors and privileges. One 
of the royal letters might be given here as an illustra- 
tion of the almost naif eagerness with which His Ma- 
jesty desired to be kept informed in matters of as- 
tronomy : 

‘We, Frederik the Second, ete. Our favor as be- 
fore. Know that the common folk say that again a 
large new star has appeared, and it may happen that 
this be one of the planets or another star, the rising of 
which is not known to the common folk. Therefore, 
we beg and desire you to explain to us whether any 
new star has come into the heavens, and bethink your- 
self of what planet or star it is that is wont to rise at 
this time. Thereby may our will be done. Actum 
Skanderborg, the 2lst of September, 1578.” 

It was chiefly the Landgrave Wilhelim’s praise and 
appreciation of the genius of bis friend that induced 
Frederik to recall Tvcho to Denmark, grant him a 
special allowance, and finally present him with the 
island of Hveen as his own personal property, with 
sufficient funds to erect on it whatever buildings he 
should desire. Before following my hero through the 
next twenty years, which constitute the period of bis 
greatest prosperity and fame, I will endeavor to give 
some idea of the scene of his labor and of bis maguifi- 
cence as it appeared when all his projects had been 
carried into execution. 

The island of Hveen is ideally situated in the narrow 
part of the channel of the Sound, not ten miles from 
Copenhagen. It is a rugged small island, only eight 
miles long and two wiles broad, which seems to be 
guarding this narrow entrance to the blue tideless 
Baltic. On a raised eminence in the center of the 
island stood the famous Uraniborg founded by Tycho 
Brahe in the summer of 1576. The castle rose, with its 
galleries and turrets and gilded spires, from out of a 
cluster of fruit trees and flowers which shaded the 
walks and covered the terraces of a symmetrically ar- 
ranged garden. It was built in red brick and white 
sandstone, in the so-called Duteh Renaissance style, 
like the palace of Rosenborg and other buildings in 
Copenhagen which were built some years later. The 
spacious roows were filled with carved furniture and 
decorated with pictures and tapestries. In the stone 
passages lit by stained glass windows might be heard 
the play of fountains and the singing of birds. Over 
every doorway and niche were inscribed Latin verses 
and philosophical sentences. The upper floor was 
taken up chiefly by the banquet hall. called the Sum- 
mer Room, carved and decorated with garlands of 
flowers. From the windows of this apartment a glori- 
ous view could be seen: to the east, the rocky coast of 
Sweden ; to the west, the wooded shores of Sjelland, 
where here and there little seaside villages nestled in 
the beech woods; and toward tie south, in the far 
distance, the towers of the capital, with numberless 
ships passing in and out of the harbor. A visit must 
new be paid to the chief room in the castle, whiel: was 
situated on the ground floor on the west side. It was 
a circular vaulted chamber forming the library and 
museum, and contained a wonderful collection of 
books, curiosities and scientific apparatus. The giant 
celestial globe occupied one corner of the room, and in 
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another was placed a curious astronomical clock, The 
walls were hung with the portraits of princes and great 
astronomers, under each of which an appropriate Latin 
verse was inseribed. Here it was that Tycho worked 
and diseoursed to his pupils, and here he received his 
guests and would entertain them for bours by display- 
ing his curiosities and explaining his instruments. 
Below this chamber in the basement was a vast chem- 
ical laboratory where he worked when the stars were 
hidden from view under aclouded sky. At all corners 
of the castle bells were bung for sammoning the assist- 
ants and disciples who were lodged in the upper floor, 
or who, at the time, might be occupied with observa- 
tions or the care of the elaborate instruments which 
were kept in the turrets and small observatories at the 
top of the house. Several buildings surrounded the 
castle ; one was the residence of the assistants, another 
was a private printing office, and the smaller depen- 
dencies near the entrance gates were used as lodges 
and kennels. As an observatory Uraniborg was found 
to be inadequate ; a few years after its construction, 
therefore, another building, Stjerneborg, was erected 
a short distance from the castle, and this was devoted 
eatirely to astronomical requirements and was con- 
structed in such a way as to allow space for the eree 
tion of gigantic quadrants and other instruments, and 
thus to give every facility to the astronomer and his 
associates for the most complicated observations, 

In addition to this there was a special workshop on 
the island for the construction of mechanical instru- 
ments, and later on a paper mill was set up for the 
private convenience of the lordly xstronomer. 

Nothing certainly could surpass in completeness the 
arrangements on this stwall island, which, though far 
enough from the outer world to ensure tranquillity, 
was yet sufficiently near the capital to prevent the in- 
conveniences of entire isolation. As Hammerton says in 
his Intellectual Life, ‘‘of all happily situated meutal 
laborers who have worked since the days of Horace, 
surely Tycho Brahe was the happiest and most to be 
envied.” 

Let us now try to picture a scene for which the 
above description forms the setting. A cloudless night 
with the moon glittering on the sea round the island, 
in the far distance the lights of the city sparkle in 
the clear night air. Strains of music and laughter 
come from the summer room where Tycho and his 
guests are seated at supper. The laughter is caused 
by the jests of the dwart Jeppe, whois crouching at his 
master’s feet, from time to time receiving morsels of 
food from his hand. At the close of the meal a disci- 
ple comes down from the tower of the castle and an- 
nounces that the night is clear. Soon from out the 
stone carved porch moves a small procession up to 
Stjerneborg. We can see the hurrying attendants, the 
bent forms of learned friends, the yvlittering figure of 
some distinguished guest, some prince with his suit, 
avd in their midst we recognize the stalwart form of 
the great astronomer himself in doublet and ruff, his 
rapier at his side, his chain of gold round his neck, 
like some great ambassador accredited by the earth to 
the heavens, he is on his way to an audience with the 
stars. On they move to the terrace of Stjerneborg, 
and then pass down into the vaulted chamber which 
is inscribed: ‘* Nee fasees nee opes, sola artes sceptra 
perennant.” Here, when the guests have returned to 
the castle, the astronomer will pass the night rapt in 
contemplation of the mysteries of the universe. 

What the peasants thought of Tycho may well be 
imagined. This man who doctored them and gave 
them medicines for nothing, who associated with 
princes and kings, foretold the future, spent night 
after night gazing up into the heavens surrounded by 
wonderful instruments. What did he see in those stars 
he Knew so well, and which were but sparkling points 
in the vault of heaven? What mysteries did he read ? 
Truly he was the wizard, the magician they had heard 
of in fairy tales, 

Among the guests who visited the castle of Urani- 
borg were included great astronomers, nathematicians, 
philosophers, divines, princes, and kings. Queen 
Sophie of Denmark appears to have paid several visits, 
and on one oceasion brought her father Duke Ulrich 
of Mecklenburg, with her. The visit Tycho would 
have appreciated the most—nawmely, that of the Land- 
grave of Hesse, with whom he coutinued to keep up 
an intimate correspondence on political as well as on 
scientific subjects—was unfortunately prevented by 
the death of Frederik II., in 1588. It was a vear 
after her father’s death that Princess Anne of Den- 
mark set forth to the home of her betrothed, but 
owing to stormy weather was wrecked off the coast of 
Norway. The King of Scotland, therefore, who as a 
Danish biographer has it, ** perhaps feared that the 
English Queen Elizabeth, who had already upset sev- 
eral of his plans for marriage, would do the same to 
this one,” sailed forth to fetch his bride. The marriage 
was celebrated at Oslo on the coast of Norway, and in 
the spring of 1590 the royal couple came on a visit to 
Copenhagen. Thus it was that Tycho Brahe received 
a visit from James VI. of Scotland. The monarch 
who subsequently became so familiar a figure in the 
history of England, and is said to have been “a 
volaminous author on subjects which ranged from 
predestination to tobacco” (no doubt including as- 
tronomy, or, more likely, astrology), took the greatest 
interest in the learned Dane and his work. On leav- 
ing the island His Majesty asked what gift he should 
give the astronomer in return for his hospitality, to 
which request Tycho, with the true instinct of the 
courtier, replied, *‘ Some of your Maje-ty’s own verses.” 
Nothing could have delighted James more; he readily 
acquiesced, and in addition aceorded his host certain 
privileges for his writings in Scotland. Among the 
many other guests at Uraniborg are mentioned Daniel 
Rogers, Queen Elizabeth’s Minister to the Court of 
Denmark, and Dunean Liddel, the Scotch astronomer. 

Information respecting life on the island of Hveen is 
gathered for the most part from a diary which was 
bezun by Tycho Brahe in 1582, at first only as a 
meteorological record, but subsequentiy became also 
a personal diary in which all events were recorded re- 
garding the tamily and the visitors to the castle. Be- 
sides this, many of his letters, as well as royal letters 
addressed to him, have been preserved. The so-called 
“legend of Tycho Brahe,” therefore, is as a matter of 
fact authentic history, althoush by reason of its very 
strangeness there is every excuse for pronouncing such 
a story as fabulous, 
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The striking personality of the astronomer is re- 
sponsible in a greater degree for his remarkable career 
than any of the circumstances which may have been 
favorable or unfavorable to his ambitions. Sach was 
his power of concentration and absorption that it is 
related of him, while on a visit to the Landgrave at 
Cassel, that even at the alarm of a dangerous tire in 
the palace, he could not be induced to leave his study 
until he had terminated the work with which he was 
occupied at the moment. Next to astronomy, chemis- 
try took up a4 great part of his attention, and the cures 
which he dispensed to the poor for nothing were so 
much appreciated that the enmity as well as the envy 
of the doctors was soon roused against him. 

He was, of course, on the first line as a mechanician 
as well as a mathematician, and he also appears to 
have occupied the post of architect to the king. 
Philosophy and natural science he taught to his pupils 
in addition to astronomy. As a writer, he had a great 
command of the Latin language. and his verses were 
much admired He also seems to have loved music, if 
not played himself. 

In appearance, the astronomer was a stoutly built, 
broad-shouldered man, of medium height, with a high 
forehead surmounted by short bright red hair. His 
mouth was concealed by a long thick moustache which 
curled over an suburn beard. In his portrait, he is 
represented with a stiff white ruff and black high-col- 
lared cape, around his neck the chain of the Order of 
the Elephant, which the king had given him. A great 
talker, he had somewhat overbearing and arrogant 
inanners, and took little pains to conceal his contempt 
for the many whom he considered to be his inferiors 
intellectually. But with all his pride and coneeit, 
there was nothing that was petty or artificial about 
him ; his motto, indeed, shows the keynote of his am- 
bition in bis life of scientific research, ** Esse potius 
quam haberi,” to be rather than to seem. 

It was only natural in such an age that a man who 
devoted himself to astronomy and chemistry should 
regard with equal reverence the study of astrology and 
alchemy, and that Tycho Brahe should have at- 
tempted to find a connection between the laws which 
govern circutostances and the laws which govern the 
movements of the heavenly bodies is in no way sur 
prising. as many great men of his time shared his 
views. It is rather to be wondered at that in his astro- 
logical predictions he should have shown so much re- 
serve and so great a dread of credulity and supersti- 
tion, and that he should have kept astrology so 
entirely separate and independent from astronomy, 
the knowledge of which he knew could only depend 
on the truth and accuracy of his own incessant obser- 
vations. As a boy, astrology naturally appealed to 
his strong power of imagination, and as early as 1566, 
when at Wittenberg, he wrote a poem prophesying 
that the death of the Sultan Sulieman would be coin- 
cidental with a coming eclipse of the noon. The sul- 
tan, however, died ¢. few days previously, upsetting 
all his calculations. At the time he attempted to ac- 
count for this, but when older he laughed at his 
boyish credulity. 

While residing in Denmark he was commanded by 
the king to cast the horoscope of several of the young 
princes, which he did at great length and with great 
elaboration, but in every case he concluded with a 
saving clause, such as ‘“* The free will given by God to 
man is stronger than the heavenly influences.” Ina 
letter to the Emperor Rudolph IIL. on astrology, he 
says: “Of this I would prefer to say no more, as few 
know how to make use of it with proper caution and 
without falling into superstition and placing too great 
a confidence in it, such as never should be given to 
the discernments of any mortal.” Nevertheless, he 
was himself superstitious by nature. If he met an 
old woman or a hare on going out, he took it as a bad 
omen, and would return home; and he would also 
listen with attention to the saws and prophesies of his 
dwarf Jeppe and often seriously ask his advice. 

Of the astronomer’s wife nothing has yet been said, 
and little, indeed, need be said. He married at the 
age of twenty-seven a poor peasant girl, by whose 
beauty he had been struck, and although there is no 
reason to suspect that his married life was anything 
but happy, it is clear that it must have been happiness 
of a very relative character, as his wife appears to 
have occupied an inferior position in his household, 
and in no way shared the intellectual interests of ber 
lord and master, That he did not marry a lady out of 
his own society can be explained by the fact that no 
lady of that day would have submitted to so exacting 
and tyrannical a nature, or sacrificed herself to the exi- 
gencies of such an eccentric manner of living, and he 
himself doubtless would not have tolerated any woman 
who was not ready. wore or less, to fill the place of a 
servant in his establishment. To a nature like his, it 
was, of course, a watter of entire indifference that 
such a marriage would be sure to give rise to the 
strongest disapproval in all quarters. 

A series of unpleasant incidents, combined with the 
somewhat discontented and restless spirit which often 
showed itself throughout his career, caused, or rather 
forced, Tycho Brahe to abandon his life of magnifi- 
cence and study at Uraniborg and again to leave his 
native land. This time it was to be for good. He had 
only himself to blame for this period of calamities, 
which must be regarded to a certain extent as his fall. 
The confidence he put in princes was in no way mis- 
placed, for Christian LV. visited Hveen and continued 
to patronize one who had been so much favored by his 
father. But duties connected with the prebend of 
Roskilde were neglected, the peasants on Hveen com- 
plained of ill-treatment and oppression. Some of the 
allowances being stopped and his private fortune 
being exhausted by extravagance, he found himselt 
unable to keep up his elaborate establishment ; added 
to this, he was worried by a disagreeable lawsuit re- 
specting the marriage of his daughter, disclosures with 
regard to his private life and religious views were cir 
culated by his enemies, and his most influential friends 
and supporters at court had died or retired in the last 
few years. After a short stay in the capital, during 
which he waited lest the tide might again turn in his 
favor, Tycho Brahe reluctantly left Denmark and 
went to Rostock, where he made one last attempt to 
regain his position by addressing a letter to the king 
himself. The stern rebuke which he received as # re- 
ply from his royal master showed how his unpopu- 
arity had gained ground, and left him no hope of 
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being recalled into favor. Tycho then composed bis 

famous poem lamenting over the ingratitude of Dep- 

mark, the first few lines of which I give in a rough 

translation : 

Denmark, what have I done to thee, that thou shoualdst thrast me from thy 
heart so cruelly 

How canst thou treat me thus with harsh indignity as an enemy to thee, my 
fatherland 

Have I not raised thee to fame and universal honor ? 

Canet thou now turn from me or blame 

Because my work has crowned with glory thy dear name ! 

Which of thy children hae greater gifts bestowed on thee, my fatherland + 

Canet thou now in anger chide me, 

When in the vaulted dome of heaven 

Thy name I wrote in glittering stars ’ 

The day wili come, my native land, 

When thou wilt turn with love and praise thy son's immortal work, etc 

There is no doubt that he must have felt a keen regret 
at leaving his island, which, with all its wonderful 
facilities for study and research, had been his home at 
the time of his greatest prosperity. Of the costly 
buildings on Hveen there is at the present day hardly 
any trace to be found, 

For a short twenty years only did the glories of 
Uraniborg last. No successor came to fill the vacant 
place. The lord of Hveen was banished into exile, 
the deserted castle was left in neglect and disuse to 
fall into ruins, and Denmark had to rest content with 
a mere memory while her illustrious son set out un- 
dismayed to sound the trumpet of his fame in foreign 
lands, 

From the King of Denmark Tycho now turned to 
the Emperor Rudolph the Second, to whom he made 
such successful solicitations that after a year or so’s 
wandering during which he published his most fawous 
book, Astronomiw Instaurate Mechuniea, he was fin- 
ally received at Prague, and given the ea-tle of Ben- 
atké near by, where he established himself with his fam 
ily, set up an observatory, and sent his son to Den- 
mark to fetch his instruments. He rejoiced at finding 
a new howe and at being so well received and gra 
ciously helped by the emperor, but in his heart he still 
vearned for his dear fatherland, and never did he forget 
hia kindest, most understanding, and most munificent 
patron, King Frederik the Second. Ail this he ex- 
presses in a letter to his old frien’ Anders Vedel, who 
ut this time had also fallen out of favor at the Danish 
Court. where he was a chaplain. 

Awmovg the disciples and assistants whom Tycho 
gathered round him at Pracue was one who lived to 
gain a reputation as an astronomer which surpassed 
even that of his master This was Johannes Kepler, 
who was then about twenty-eight vears old. The 
close of the sixteenth century is a period of great mo 
ment in the history of the world’s thought. What are 
now the most well-known facts, and the fundamental 
principles of philosophy and astronomy, were then be- 
ing developed and fought for, for the first time, with 
all the ardor and enthusiasm which attend the dis- 
eovery of new great truths. and were embued with 
all the freshness au vigor imparted to them by their 
first champions, who, while knowing that they must 
excite ardent controversy, were ready to suffer per- 
secution —nay, even death—for convictions the value 
of which in the progress of human Knowledge they 
knew conld never be over-estimated. Both Kepler 
in his lawsof the movements of the planets, and Giord- 
ano Brunoin his advaneed conception of the solar sys- 
tem, were greatly indebted to Tyebo Brahe for his 
profound and extensive observations respecting fixed 
stars, and his discovery with regard to the motion of 
comets. Tycho himself, however, was no great philos- 
opher or thinker, and, having ensured accuracy in 
his observations and calculations, he made no attempt 
to go further with deductions and conjectures. His 
con¢eption of the aniver-e was retrograde when com- 
pared with the system of Copernicus. He took the 
earth as the center of the universe, and the sun formed 
the éenter for the orbits of the pianets, but the sun it- 
self,together with the planets moved round the earth. 
The system was thus a compromise between the Ptole- 
maic and Copernican. Whether it was religious 
scruples and fear of persecution which induced him 
to maintain this theory, or whether, as some say, not 
being able to improve on the Copernican system, his 
conceit induced him to elaborate something original 
which might bear bis own name, it is difficult to say. 

In 1601, at the early age of fifty-five, Tycho Brahe suc- 
ecumbed to a short but dangerous illness, and on his 
deathbed he solemnly entrusted his system to his fore- 
most pupil, Kepler, in the bope that it might be 
handed down to future generations as marking an im- 
portant epoch in the history of astronomy. 

will conclude by quoting a part of the oration 
which was pronounced over the grave at the close of 
the magnificent funeral which was granted by the ein- 
peror to the great Danish astronomer at Prague: 

“In his words were truth and brevity, in his de- 
meanor and countenance sincerity, in his counsel wis- 
dom, inp his deeds success. In hit was nothing arti- 
ficial or hypocritical, but he spoke his mind straight 
out, and to this no doubt is due the hatred with which 
many regarded bim. He coveted nothing but time, 
and his endeavor was to be of service to all and hart- 
ful to none.”—Arthur Ponsonby, in The Nineteenth 
Century. Published by permission of the Leonard 
Seott Publication Company. 


The Bilbe-Trave Canal.—Consul Hill writes from 
Asterdaw, June 20, 1900: 

The new Elbe and Trave Canal, which has been 
building five years and has been completed at a cost 
of 24,500,000 marks ($5,831,000)—of which Prussia cor:- 
tributed 7,500,000 marks ($1,785,000) and the old Hansa 
town of Liibeck, which is now reviving, 17,000,000 
marks ($4,046,000)—was formally opened by the Ger- 
man Emperor on the 16th instant. The length of the 
new canal—which is the second to join the North Seaand 
the Baltic, following the Kaiser Wilhelm Ship Canal, 
or Kiel Canal, which was finished five vears ago at a 
cost of 156,000,000 marks ($37, 128,000)—is about 41 miles. 

The available breadth of the new canal is 72 feet; 
breadth of the lock gates, 46 feet ; length of the locks. 
87 yards ; depth of the locks, 8 feet 2 inches, The canal 
is crossed by twenty-nine bridges, erected at a cost of 
$1,000,000. The span of the bridges is in all cases not 
less than 30 vards and their height above water level 
about 15 feet. There are seven locks, five being be- 
tween Liibeck and the Mdllner See—the highest point 
of the cana!—and two between Mdliner See and Lauen- 
burg-on-the- Elbe. 


VALUABLE BOOKS 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic Motors. 


By GARDNER PD. HISCOX, M.K. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicies of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is up to date and very Suite usteqses with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large Svo. About 458 pages. Very fully illustrated. Price $3.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V Elec. Eng., and 





A. PARSELL, JR., Mem. A. I. 
ARTHUR J. WEED, M.E. 
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explanation and application of the ea of liquefaction, a history of 
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This splendid work contains a careful compilation of the most useful 
Receipts and Replies given in the Notes and Queries of correspondents 
as published in the SCIENTIFIC AMERICAN during the past fifty years; 
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ver twelve thousand selected receipts are here collected: nearly 
every branch of the useful arts being represented. Itis by far the most 
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Five volumes, 1.3)! pages, and over 450 illustrations. 
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volumes, handsomely bound in blue cloth, with silver lettering, and in 
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By GARDNER D. HISCOX, M.E. 


A book designed for the general information of every one interested in 
this new and popular motive power, and its adaptation to the increasing 
demand for a cheap and easily managed motor requiring no licensed 
engineer. 

The book treats of the theory and practice of Gas, Gasoline and Oil En- 
gines, as designed and manufactured in the United States. It also con- 
tains chapters on Horseless Vehicies, Electric Lighting, Marine Propal- 
sion, etc. 270 handsome engravings. Large Octavo, 6 Pages. $2.50. 
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Magic. 58 pages. 42 illustrations. Price $2.30. 
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Automobiles _—_..-[ 


The SciENTIFIC AMERICAN for May 18, 1899, is 
devoted wainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechanics 
of the bievele and detailed drawings of an automo- 


bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT give wany details of Automo- 
biles of different types, with many illustrations of 
the vehicles. motors, boilers, ete. The series make 
a very valuable treatise on the subject. The numw- 
bers are: 732, 979, 993, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 
1113, 1122, 1178, 1195, 1199, 1206, 1210. SUPPLE- 
MENT No. 1229 contains a highly interesting article 
giving full data as to operating costs of horse and 
electric delivery wagons in New York city. Price 
10 cents each, by mail. For sale by all newsdeal- 
ers, or address 


MUNN & CO., 
361 Broadway, - - - 


Publishers, 
New York City. 
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OF THE 
SCIENTIFIC AMERICAN. 


Those who contemplate building should not fail to 


subscribe. 
ONLY $2.50 A YEAR. 


Semi-annual bound volumes $2.00 each, yearly 
bound volumes $3.50 each, prepaid by mail. 

Each oumber contains elevations and plans of a 
variety of country houses; also a handsuwe 


COLORED PLATE. 
SINGLE COPIES - - ° 25 CENTS EACH, 
MUNN & CO., 36! Broadway, New York 


MUNN & CO.. in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine im- 
provements, and to act as Solicitors of Patents for In- 
ventors. 

In this line of business they have had over fifty years’ experience, and 
now have unequaled facitities for the preparation of Patent aye 
Specifications, and the prosecution of Applications for Patents in the 
United States, Canada, aud Foreign Countries. Messrs. MUNN & Co. also 
attend to the preparation of Caveats. Copyrights for Books, Trade 
Marks. Reissues. Assignments, and Reports on Infringements of Patents. 
All business intrusted to them is done with special care and promptness, 
on very reasonable terms. 

A pamphlet sent free of charge on cnetentos containing full informa- 
tion about Patents and how to procure them ; directions concerning Trade 
Marks, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, . 

We also send, free of charge, a Synopsis of Foreign Patent Laws showing 
the cost and method of securing patents in all the principal countries of 


the world. 
MUNN & CO., Solicitors of Patents, 
341 Broadway, New York. 
BRANCH OFFICES.—No. 05 F Street, Washington D.C, 
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